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PREFACE

The Office of Contract Archeology has been inten- time. The second determination was based upon the se-
sively involved in cultural resource management studies lection of sites among the recorded population which
since its inception in 1973. Responding to the ever-in- could best input data into problems conditioned by the
creating demands of Federal and private energy-related nature of the settlement system and its attendant re-
projects and other land modification developments in gion of analytical relevance. Inherent in this approach is
New Mexico, the Office is developing a viable capability the consideration that units of measurement for expli-
for promoting the preservation and conservation of our cating cultural change will vary as a cultural system
fragile and dwindling cultural resource base. As with adapts to variation in environmental parameters. Conse-
other institutions performing this service, the evolution quently, changes in technology, demography, and so-
of the Office has been conditioned by the necessity to cial organization within the adaptive system will be con-
provide research pursuant to the highest expectations of ditioned by the availability of resources in terms of their
the professional archeological community, the needs of seasonal productivity, among other factors.
our various clients, and the letter and intent of applica-
ble legislation and procedures. Specifications of this general research direction are

developed in Chapter 1.2 of this volume. To adequately
The requisite and potendai resources of a dynamic evaluate the results of the research presented in this and

urban-industrial society require unprecedented exploi- forthcoming volumes, the reader should recognize the
tation. Discriminating use of our resources, whether they imperative need to structure the research program within
be fossil fuels, space, the atmosphere, or cultural re- the limitations of available time and funding.
mains, has become inperative. Therefore, the implemen-
tation of preservation and conservation strategies pre- The present volume will initiate a series of data and
sents a formidable challenge to those of us engaged in interpretative reports reflecting the various research
day-to-day decisions regarding the long-term producti- phases. This format is consistent with our goal of seg-
vity of our environmental resource base. Difficulties menting the study into viable units for the purpose of
arise from the necessity to efficiently structure research maintaining maximum research productivity, allowing
designs, data collection formats, and interpretative re- relatively timely dissemination of information, and re-
sults within the time and funding constraints imposed by ducing the rising costs and delays frequently incurred
contract obligations. Despite these constraints, research by the preparation and publication of a large final re-
must directly relate to the overall goals of the archeolo- port. This approach will provide the interested reader
gical community at large, while still satisfying the needs with incremental amounts of information within shorter
of agencies, the private sector, and the American public. time periods, and. at the same time, exhibit reasonable

continuity between reports. In addition, the reader has
These considerations, and others, are of particular the option of selecting volumes of particular interest.

importance in comprehending the anthropological re-
search conducted by the Office in Cochiti Reservoir. This and forthcoming reports will be structured to
This project was implemented in several investigative present the research stages of cultural resource assess-
phases, each phase involving rigid funding and sched- ment, intensive survey of the permanent and flood con-
uling conditions. Although by no means exclusive to trol pool boundaries, and mitigative studies conducted
the Cochiti Reservoir research contracts, a fundamental within these boundaries.
question affecting all decisions regarding proposal pre-
paration and implementation was, "What can we do in Each phase of the Cochiti Reservoir Project involved
a competent manner with the available funding and the participation of numerous individuals and, in two
time?" The magnitude and successive research stages phases, the Cultural Resource Management Division
of the Cochiti Reservoir Project augment the impor- of the Department of Sociology and Anthropology,
tance of decisions derived from this question. In answer, New Mexico State University. under subcontractual ar-
the Office selected an approach which would maximize rangement with the Office. This institutional coopera-
what could be accomplished within the time and fund- don increased the capability of the Office under emer-
ing constraints imposed. gency conditions of immediate adverse impact upon

archeological sites. This mutual effort functioned very
Briefly. the operationalized research strategy con- effectively, considerin the urgency of the situation, and

sisted of delineating specific problem orientations which indicates the utility of an inter-institutional effort whencould productively yield interpretative information from dictated by circumstances such as those encountered
otntiaLly im ted sites within a regional context. during the course of this project. This and continuing re-

search problems wer selected which focused upon search in the Reservoir has been enhanced by the helpful
explaining observed variation among subsistence activi- assistance of the United States Army Corps of Engineers,
ties and settlement patterns of cultural systems in the Albuquerque District, and the National Park Service,
archeological record of the study area. Fundamentally Southwest Region, Santa Fe.
this task imposed the need to determine two analytical
units. The information provided by this research program

will contribute substantially to our understanding of pre-
The first determination involved the isolation of historic and historic human cultural adaptations in the

relevant regional frames for monitoring much of the en- Rio Grande Basin. Concomitantly, the interpretative
tire range of functional settlement loci for a given cul- results of this study will enable more elaborate evalua-
tural system, with the recognition that regional bounda- dons of the scientific significance of archeological sites
ries vary from system to system as utilized resources and encountered in subsequent cultural resource manage-
other environmental variables undergo change through ment projects undertaken in the region.

Frank J. Brollo, Principal Investiptor
Director
Office of Contract Archeology June, 1977
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The Cochiti Reservoir Archeological Project

FRANKJ. BROILO and JAN V. BIELLk

INTRODUCTION as a last alternative when other measures for protectna
the resources are not possible.

The anthropological research reported in this and
forthcoming volumes will present results of a muhiphase This professional stance has received due conuidera-
cultural resource management program in Cochiti Reser- tion in formulating scientific significance of the re-
voi, New Mexico. This research has involved stages of sources as obtained from intensive survey within the
assessment, intensive survey and mitigation and is put- boundaries of the project and has been evaluated in
suant to the following statutes and executive order: terms of extant and probable impacts of the reservoir
the National Histeric Preservation Act of 1966 (80 Stat. and its facilities. In conjunction with an assessment of
915); the National Environmental Policy Act of 1969 funding and time constraints, a sampling strategy has
(91 Stat. 852). and Executive Order 11593 (36 F. R. been evolved for mitigation pursuant to the intorma-
8921). Both the National Park Service, Southwest Region tional requesites of the research design which focuses
in Santa Fe, and the U. S. Army Corps of Engineers, upon sites exhibiting various degrees of direct and .n-
Albuquerque District, have sponsored different phases of direct impact. In this approach sites having nonimpact
this research with the National Park Service adminiutrat- status are amenable to tacit and active preservation al-
ing all phases of the research. ternatives which contribute to the long-term producti-

vity of the resources in the region.
SALVAGE AND CULTURAL RESOURCE

MANAGEMENT FRAMEWORKS LOCATICN AND EXTENT OF
PROJECT AREA

To comprehend the context and scope of this mtilt-

phase research program for the Cochiti Reservoir. the Cochiti Dam and Reservoir and attenatn facilities
ba c distinction between research conducted under are located in the northcentral New Mexico in parts of
salvage laws as opposed to cultural resource management Sandoval, ,anta Fe and Los Alamos Counties. Easements
laws must be understood. King (1973:2) has po-nted out for the project were obtained by the U.S. krmy Corps
a basic difference between the two sets of authorities, of Engineers fromt Pueblo de Cochiti (4069 acres,. U. S.
Within the scope of salvage laws, land-modification pro- Forest Service (8236 acres), Atomic Energy Commission
jects received priority. Financially limited archaeological (343 acres), National Park Service (361 acresl, University
investigations were considered after projects began and of New Mexico (540 acres), and private individuals
were restricted to those measures which could be (139 acres) (U.S. Army Engineers 1974:1-41. The project
conducted prior to project execution. Cultural resource area for this study, however, will only concern the 9060
laws, however, require that formal consideration of acres which will be directly impacted by Cochin Reser-
archeological resources take place during project planning voir.
phases. Thus preservation and conservation of cultural
resources are integral to the design plan of the project. Cochiti Reservoir follows the Rio Grande and 'ies

largely in White Rock Canyon although it extends south-
Previous and current contract research in Cochiti ward across the Santa Fe River (see Fig. 1.1;. WitCunReservoir has been implemented with stra*- ties condi- Cochiti Reservoir two distinct project areas mav be

tioned by salvage law. In this context, the amount of defined: the permanent pool or reservoir itseif and the
available funding, time frames, research design and pro- maximum flood pool or projected flood control area.
blem orientations comprise critical parameters of the
current archeological program. These have been the sub- 1. Permanent Pool
;ect of intensive evaluation and adjustment in order to
maximize the preservation and conservation of cultural The permanent pool lies almost completely in White
resources under conditions other than those encountered Rock Canyon and follows the 5322 ft contotar upstream
in cultural resource management law. It should be from Cochiti Dam. The main portion of the permanent
emphasized, however, that the research potential of the pool is approximately 2.4 km long and 0.8 km wide. The
investigation has been enhanced by the multiphase nature pool extends to the mouth of Aamo Canyon nearlv
of the contracts which have provided a means of con- 12.9 km above the dam. The permanent pooi will
tinued research involvement. In this regard, the multi- encompass approximately 1240 surface acres with a
phase contracts and feedback provided by previous shoreline of 33.9 km. Cultural resources directly impacted
research conducted by the same institution have enabled by the permanent pool are estimated to be floooea with
a continuity of professional staff, problem orientations silt deposited for the duration of the dam and project.
and refinement of research objectives, in excess of 100 years (U.S. Army Engineers 1974:

VI-I).
In light of the exigencies and goals stated above, the

present research structure reflects the concern expressed 2. Flood Control Pool
by Lipe (1974:214) that archeological resources are
limited and nonrenewable. Further attrition of resources One of the major intents of Cochiti Dam is to arrest
by means of salvage methods should be considered only the damaging flood flows downstre2m in the Middle Rio
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THE COCHIIlI RESERVOIR ARCHEOLOGICAL PROJECI

FIG. 1.1.2 White Rock Canyon, looking north, at a point approximately 13 kilometers above Cochiti Dam

Grande Valley and thus the largest number of cultural ervoir research program was initiated under United States
resources endangered by the reservoir are those located Department of Interior Contract No. CX700050431
within the flood limits. At a projected maximum extent, (UNM Proposal No. 101-108A and B). This phase of
the flood control pool would have a surface area of 9060 research focused upon 1) developing and completing a
acres and would follow the 5460.5 ft contour. This pool program of mitigation of the adversely impacted re-would extend from the Santa Fe River north into White sources in the permanent pool of Cochiti Reservoir, and
Rock Canyon approximately 32.3 km. 2) conducting an intensive survey of the flood control

pool of the reservoir. An inventory of the cultural re-CONTRACT RESEARCH IN COCHITI RESERVOIR sources recorded in the flood control pool and an evalua-
tion of their significance are presented in this volume.

Archeological investigations in conjunction with the Results from the program for mitigation are presented
construction of Cochiti Dam and attendant facilities in the second volume of this series.
resulted in the partial survey and excavation of cultural
resources within the boundaries of Cochiti Reservoir In June 1976, a third phase of research which is
(Lange 1968; Snow 1971, 1973b, 1973c, 1973d). In currently being implemented to provide mitigation
order to ascertain the nature and extent of these studies studies for adversely impacted resources in the flood
in the reservoir and to provide a complete inventory of control pool of Cochiti Reservoir was let under United
cultural resources to be adversely impacted by the filling States Department of Interior Contract No. CX7029-
of the permanent pool of the reservoir, a continuation of 60151 (UNM Proposal No. 101-127B). The results of
archeological research was warranted (U.S. Army Engi- this work will be presented in the third and tourthneers, 1974). In December 1974, the National Park volumes of this series.
Service, Southwest region, granted United States Depart-
ment of Interior Contract No. CX700050323 to the Of-
fice of Contract Archeology, University of New Mexico OUTLINE OF PUBLICATION VOLUMES
(UNM Proposal No. 101-82) to obtain this information
in the form of an archeological assessment (Biella and In view of the magnitude of the project and the con-
Chapman 1975). Pertinent elements of this assessment tinuity of research between differe.nt contracts, spanning
are provided in this volume, a continuous period in excess of three years, reports

which summarize different phases of the archeological
Due to the projected magnitude of research required investigations in Cochiti Reservoir have been organized

to evaluate and mitigate the adverse impacts of Cochiti into several volumes. Each volume has been designed to
Reservoir upon cultural resources, in conjunction with be read as both an individual entity and part of a con-
the desirability of sustaining a high level of professional tinuing research series. This first volume presents the
research capability, personnel from the Cultural Re- results of the assessment and intensive survey phases of
sources Management Division of New Mexico State the first two contracts. The second and third volumes
University (Stanley D. Bussey, Principal Investigator) will present information derived from the programs for
were requested by the Office of Contract Archeology to mitigation for the permanent and flood control pools,
participate in this and subsequent phases of the research respectively. [he subsequent volume will address a seriesprogram. of specific research problems for which the data collect.

ed during the assessment, intensive surveys and miti-
In February 1975, a second phase of the Cochiti Res- gation programs are applicable.
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1.2
Research Perspective

RICHARD C. CHAPMAN and JAN V. BIELLA

INTRODUCTION general systems theory to explanation of human behavior
was undertaken by White (1949; 1959). White essentially

Throughout the last decade, anthropological research posited that the structure of cultural systems could be
has been directed increasingly toward explanation of analytically stratified into three behavioral components:
variability in human behavior from an ecological and technological, social and ideational. He further suggested
energetic perspective. This explanatory concern essen- that organizational relationships among these compo-
tinily assumes that human cultural behavior is adaptive nents were largely conditioned by variability in techno-
in nature, and that apparent differences among cultural logical behavior, in that technology serves as the means
systems can be understood as the result of interaction through which a human population extracts energy from
between human populations and the environment in the environment. White thus viewed technolgical behavior
which they exist, as an "independent" variable in the sense that evolution-

ary change from simple to more complex forms of social
Although a variety of conceptual approaches have or ideational behavior could be understood in large part

been offered to account for such cultural and ecological as "dependent" responses to the degree of task speciali-
relationships (Steward 1938, 1955; White 1959: Binford zation, labor organization or other administrative
1968). there exists at present no true agreement among concerns necessitated by different technologies of energy
anthropologists as to a single body of concepts or analy- extraction.
tical procedures through which those relationships can
be isolated or explained in a theoretical sense. This White thus addressed problems of stratifying cultural
research has, however, resulted in the definition of po- systems into components of behavior and defining how
tentially productive realms of inquiry which might be those components interacted as parts of a system, and
employed to pursue the general problem of cultural- attempted a rudimentary postulation of processes under-
ecological process for purposes of explanation. These lying evolutionary change among cultural systems. His
will be examined for their relevance in assessing the sig- conceptual approach, while stated in highly qualified
nificance of cultural resources witin the Cochiti Reser- terms and subject to much particular criticism by others.
voir Project area. is especially provocative for the study of prehistory

because the archeological record of past cultural systems
CULTURAL BEHAVIOR AND ADAPTATION is most highly visible as material remnants of techno-

logical behavior. The conceptual utility of White's
Review of Previous Models approach for the study of archeological data has beenexplicitiy formalized by Binford (1962, 1964).

into the relationship of culture and environment has Considerable previous research has been directed as
been a qualified consensus that human cultural behavior well toward problems of stratifying environmental varia-
can be viewed either wholly or in part as an extrasomatic bility into units of observation relevant for explanation
means of adaptation to the environment (White 1959), ic relationships between the environment and
and that the organization of cultural behavior can be of specifi toship. btween e vio mea nd

viewd a sytemc i naure(Vada t a. 161:Binord components of human cultural behavior. Steward (1938)'iewed as systemic in nature (Vayda t at. 1961 : Binford examined variability in forms of social organization
1964: Clarke 1968; Rappaport 1969). In this sense, among the Great Basin Shoshone and suggested that thehumn cultural behavior has been viewed as a self- amnthGrtBsiSohoendugsedhtte
human culteol behaviora b omoenvweds ahrouf kind, spatial distribution and seasonalitv of food resourceorganizing system of behavioral components through species comprising the subsistence of that populationwhich a human population extracts energy from the en- mie prisi n t rh in tha olvironment and circulates energy through individual might well play a significant role in the size and social
mee and th irpoulatesoneg tcomposition of local populations throughout differentmembers of the population, seasons of a given year. Although Steward was reluctant

Although the general tenets that cultural behavior can to posit a deterministic relationship between environ-
be viewed as a system and functions as an adaptive mental variability. social organization and processes of
mechanism are generally agreed upon, discussion con- cultural evolution (Steward 1955). his concept of

environmental stratification relevant for examination ofcerning how those concepts can be used to account those relationships has served as the foundation forfor variability in cultural behavior has not yet resulted in nearly all subsequent cultural-ecological research.
a clearly defined set of explanatory principles. Major
conceptual problems in this regard include the way in
which both cultural behavior and environmental varia- The impact of Steward's conceptual approach is
bility should be stratified into components of a system, exemplified in the studies of Vayda etal. (1961), Rappa-
the manner in which those components interact in port (1969) and Lee (1968) among others, each of
systemic fashion, and definition of processes underlying which has explored the degree to which variability in
evolutionary change in the structure and organization of structure and organization of both subsistence and social
those components. behavior of particular human populations can be ex-

plained as systemic responses to an environment con-One of the first attempts to apply the principles of ceived as a set of food resource species.
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Flannery (1968) has proposed an essentially similar variability which can be used both to assess the signifi-
environmental stratification as part of a general model cance of cultural resources within the Cochiti Reservoir
posited to delineate processes underlying systemic change project area, and to guide the ature of future archeo-
in subsistence behavior from the standpoint of archeolog- logical research within the project area and the Middle
ical data. Flannery suggests that environmental varia- Rio Grande region in general.
bility relevant for understanding cultural change in
economic or subsistence behavior can be defined as Archeological Application for
spatially distributed sets of vegetative and faunal food Modeling Cultural Behavior and Adaptation
resource species.

The outline discussed below is intended to serve in
His model suggests that human subsistence behavior part as a definition of cultural and environmental varia-

can be analytically stratified into a set of "procurement bles which can be monitored through archeological
systems." each of which is defined as a set Of activities research, and in part as an approximateion of systemic
necessary to procure and process particular vegetative or relationships pertaining among those variables. An
faunal food resource species or genera. These resource attempt has been made to delineate both the variables
specific procurement systems are integrated into an over- and their interrelationships such that difference4m or simi-
all subsistence system through two regulatory larities in the archeological record of human cultural
mechanisms, " seasonality" and "scheduling." behavior might be explained through reference to prin-

ciples of general systems theory. The concepts are thus
Seasonality refers to the different yearly and multi- intended to serve in part as a set of working hypotheses,

year cycles of productivity exhibited by food resource the general explanatory utility of which is subject to
species. In this sense a particular genera or species of empirical testing.
cactus might produce fruit suitable for procurement and
consumption during only one period of each year, Human cultural behavior will be defined provisionally
whereas a particular species of grass might produce har- as a set of systemically organized behavioral components
vestable seeds during a different period of that year. The through which a humnan population extracts energy from
spatial distribution of food resource species within a the environment and distributes that energy throughout
given region is not uniform, and when taken in its entirety, all members of the population. This definition involves
the effective environment can be viewed as a continually several terms, each of which will be treated in the
fluctuating landscape of food resources, following discussion.

Flannery suggests that human subsistence behavior 1. Energy
must essentially cope with the spatial distribution and
seasonally regulated structure of resource availability The term "energy"~ refers to an abstract concept
within a region through scheduling the performance of generally understood as the capacity to do work. Without
procurement activities. Scheduling can thus be viewed as going into various mathematical formulations posited
a logistical mechanism which "places people where the from the physical or informational sciences to account
foods are" to coincide with productivity cycles exhibited for the term, energy can be defined in this disucssion as
by different food resource species. some measurable quantity of ingestible food. Both weight

and caloric value of foodstuffs have been generally
It is felt that the basic tenets of Flannery 's conceptual employed by anthropologists as monitors of energy.

approach offer considerable potential as a set of concepts
through which archeological data might be gathered and 2. Definition of Components
organized for purposes of cultural-ecological analysis.

Thsconcept suggests a means through which material No such general anthropological agreement as to
by-products of technological behavior can be employed definition of behavioral components of a cultural system
ainformation concerning the operation of subsistence exists at present. As discussed previously. White (1959)
sstem in the past. The conceptual approach further suggested that cultural behavior might be stratified into

of site locations exhibiting evidence of technological Binford (1962. 1964) has pursued the analytical
behavior can be employed as information concerning the potential of that stratification for purposes of archeolo-
overall atclto ofsubsistence behavior with the gical analysis. Although the general energetic considers-
seasonal structure ofodresource availability within a tions espoused by both White and Sanford have resulted
region. in a demonstrable shift of explanatory emphasis in sub-

sequent ethnological and archeological research. their
It is clearly beyond the scope of this brief review to proposed stratification of cultural behavior into comn-

undertake a lengthy and detailed discussion of all ponents is very general in nature.
published research concerning the general conceptual
problem of definition and explanation of human It is felt that Flannery's (1968) discussion of procure-
cultural behavior from an adaptive, systemic perspecirve. ment systems offers considerable potential for defining
The research of White and Steward servd to stimulate behavioral components amenable to more explicit
considerable theoretical debate focusing upon most basic archeological observation. Flannery has suggested that
tenets underlying those issues, and it is felt that the subsistence behavior might be analytically stratified into
directions taken by much anthropological research sets of activities necessary to procure particular food
within the last decade have reflected those general con- resource species or genera. Although his discussion treats
cerns through a variety of particular studies, these different sets of activties as 'procurement systems,"

the activities themselves might be profitably viewed as
For these reasons, the following discussion will draw behavioral components an adaptive system.

upon that research to refine a set of concepts concernng
the relationship of cultural behavior and environmental It can be suggested that food resource procurement



1.2 RESEARCH PERSPECTIVE

activities, if narrowly defined as those related solely to sets of subsistence related activities is not only highly
usage of tools and facilties for purposes of food resource amenable for purposes of archeological description, but
acquisition, constitute only one set of activities necessary is as well of potentially great productiviriy for purposes
to extract and distribute energy throughout all members of comparative analysis of both structural complexity

ties necessary in this regard include processing, transpor- relationships characterizing the operation of different

tation, storage and consumption of food resources; and cultural systems.
each of these activity realms may necessitate additional
sets of activities for imnplement and facility construction. 3. Systemic Articulation of Behavioral Components

It is thus posited that behavioral components of an A third concern which must be addressed is that of
adaptive system of cultural behavior can be defined as a how these behavioral components are interrelated in
set of subsistence related activities through which a systemic fashion. Again, it is felt that Flannery (1968)
human population extracts energy from a variety of has offered a highly productive approach to the problem.
food resource species. These activities include the general His concept of scheduling embraces two related aspects
realms of food resource procurement, processing, and of subsistence behavior: first, that of coordinating the
consumption; and related sets of activities involving the performance of procurement activities through time to
manufacture and maintenance of both implements and coincide with the temporal distribution of food resource
facilities necessitated by those general realms. For pur- species; and second, that of coordinating the performance
poses of the model, food resource production such as of those activities across space to coincide with the
animal husbandry or agriculture can be conceived as an spatial distribution of food resource species.

aspet ofprouremnt.It can be suggested that Flannery's general concept of
This kind of stratification is especially amenable for scheduling might be more finitely defined for descriptive

descriptive treatment of archeological data, because the and analytical purposes as a set of logistical strategies
archeological record of a cultural system is in great part through which procurement. processing and consumption
comprised of material by-products of subsistence related activities are integrated into a system of behavior to
behavior undertaken at different spatial loci across the fualfill the energetic needs of a humnan population.
landscape. It is also suitable for comparative quantitative
analysis of complexity in both formal and thermo- Ini this sense the spatial distribution of water, food
dynanmic structures of cultural adaptive systems. resources and technological raw materials comprises one

aspect of environmental variability which must be
Iii this sense, a system exhibiting a very simple struc- "solved" with respect to a spatial referent through logis-

ture and high thermodynamic efficiency would be char- tical strategies involving transportation of personnel and/
acterized by nontagricultural food resource procurement or resources. The periodicity in productivity exhibited
activities involving utilization of a few number of general- among different food resource species (and water supply)
ized multi-functional implements, processing activities comprises another aspect of environmental variability
utilizing those same implements, and essentially "imme- which must be logistically "solved" with respect to a
diate "consumption of procured and processed foodstuffs temporal referent through scheduling the timne or perfor-
which involved little more than construction and use of mance of subsistence related activities.

a herth acilty.just as transportation can be viewed as a logistical
A primitive agriculturally based system, however, strategy which copes with spatial distribution of re-

would exhibit a much greater degree of structural com- sources, storage can be viewed as a logistical strategy
plexity and considerably lower thermodynamic efficiency. which copes with temporal periodicity in the producti-

Employing a simplified example of maize production %ity of resources.A within an arid environment, procurement activities
would involve an initial set of activities to prepare api- The degree to which either of these strategies necessi-
cultural plots, which might involve utilization of speci- tates ancillary energy investment in the form of specific
alized implements such as hoes. A secondary set of main- activities for construction and maintenance of facilities
tenance activities including weeding, replanting, pest (such as roads or storage structures), will have a substan-

conrolandpehap irigaio wold henbenecessary tial effect upon the overall structural complexity of an
to bigthe crop to fruition. Part of the crop might then adaptive system as monitored by the number and kind
be consumed and the remainder subjected to processing of behavioral components required. Particular forms of
(such as drying, or roasting and drying) for storage. human social organization might be profitably examined
Effective storage would necessitate yet another set of as logistical strategies in this regard, which function
activities for construction of storage facilities. Post- largely to articulate the activities of individuals for pur-
storage processing of the resource for consumption poses of food procurement and for purposes of allocating
would require the manufacture and utilization of special- those food resources among individuals comprising the
ized milling implements to reduce the resource into a effective population.
form suitable for reconstitution, and dependent upon
the mode of reconstitution, consumption itself would The concept of spatial and temporal scheduling thus
require manufacture and utilization of a set of specialized permits analysis of cultural behavior as a system, in that
containers such as ceramic vessels, or specialized cooking change in the logistical scheduling of one activity com-
implements such as comales or piki stones. Manufacture ponent will have a deviation amplifying or retarding
of these latter items might well necessitate ancillary sets effect upon the performance of other activity compon-
of activities "to make the tools to make the tools." eats.

It can be suggested, then, that a conceptual stratifi- In this sense, the decision to expend time in procure-
cation of cultural behavior into components defined as ment of a single food resource during a particular season
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of the year can be systemically viewed as necessarily cycles.
limiting the amount of time which might have been avail-
able for procurement of a different food resource during This kind of temporal periodicity in productivity and
that season. In a similar sense the decision to procure spatial distribution of food resource species within a
food resources at one spatial location during a season region must essentially be coped with by a human popu-
can be viewed as necessarily limiting options to procure lation through the operation of logistical strategies con-
food resources at other spatial locations during that cerning human population movement, food resource
same period of time. transportation, food resource storage, and social relations

governing labor organization and redistribution of food
Dependent upon the ratio of time invested to volume resources among members of the population. The

of foodstuffs procured at different locations, a substan- finite distribution of nonliving technological resources.
tial increase in time investment for procurement of par- including materials suitable for manufacture of tools and
ticular food resources would necessitate varying degrees facilities essential to the pursuit of subsistence related
of both spatial and temporal adjustment throughout the activities, constitutes another set of parameters which
entire logistical strategy articulating subsistence related must be dealt with logistically.
behavior. Such logistical changes, if necessitated through
a period of years, could be expected to result in a sub- It is thus clear that the articulation of a human popu-
stantially different structure and articulation of activi- lation with an environment can be specified at two levels
ties before the system again stabilized, which would be of adaptive behavior. The first of these is at the level of
archeologically observable as the development of "new" subsistence related activities resulting directly in energy
technologies of food procurement, processing or con- extraction and ingestion through procurement, processing
sumption; redefinition of local food resource species, and consumption of food resources. Such behavior
and dramatically different strategies of settlement within necessitates employment of an ancillary set of activities
a given region. for manufacture of tools and facilities required in these

subsistence related pursuits.
REGIONAL FRAMES OF ADAPTIVE BEHAVIOR

The second level of articulation is found in the logis-
In order to delineate the structure and organization tical strategies through which subsistence related activi.

of a particular adaptive system or to isolate processes of ties are scheduled temporally and spatially within the
change from one system state to another through time, environment so as to cope with variability in distribution,
the operation of adaptive systems must be observed periodicity and productivity of food resource species,
across broad portions of the landscape (Binford 1964; and distribution of technological resources. Included in
Flannery 1968; Clark 1968; Rappaport 1969). this logistical organization are social mechanisms govern.

ing the redistribution of food resources throughout
This previous research suggests that two methodolo. individual members of the human population.

gical considerations are necessary n operationalizing a
regional approach to the study of adaptive behavior. The A critical methodological concern in evaluating these
first of these resides in defining categories of environ- two levels of articulation of an adaptive system with the
mental variability relevant to explanation of adaptive environment resides in the "effective" nature of environ.
behavior. The second of these resides in delineating rele- mental content dictated by the specific structure and
vant "on the ground" spatial boundaries which delimit organization of particular adaptive systems being exam-
that variability. The methodological approach taken in ined. The effective food and technological resource con-
the Cochiti Reservoir Project incorporates these con- tent of a region is observably different for a foraging,
siderations and is outlined below. nonagricultural adaptive system than it is for a sedentary

agricultural or industrial nation-state adaptive system.
Definition of Regional Environmental Content For this reason, regions selected as units of observation

for archeological analysis must be stratified into cate-
When the components of an adaptive system are view- gories of food and technological resource variability

ed as a set of subsistence related activities, the relevant appropriate to the range of adaptive systems known or
environmental content of a region can be defined as two expected to have operated within the boundaries defined.general realms of variablity. These are technological A similar methodological concern must be resolved in
evir o es which include all materials from which tools specitdh spatial boundaries of a rdfione

and fac lities mre massufk'tured by a humani population;
andfood resources, including all species which constitute Definition of Regional Boundaries and the Study Area
sources of ingested energy to maintain the physical
viability of the human population. These two resource Previous studies which have employed the regional
categories are not mutually exclusive in that some food concept as a frame of reference for understanding adap-
resource species may also provide technological resources tive behavior have either explicitly or implicitly
in the form of bone, antler, hide, etc., for tool and facility attempted to defime spatial boundaries of an area of study
manufacture, which approximate the regional boundaries of the adap-

tive system or set of adaptive systems being examined.
The distribution of different food resource species Boundaries of such study areas have usually been defined

within a region cannot be treated as static or finite either operationally through delimiting the territorial extent of
spatially or temporally. Spatial distribution of floral culturally organized human popuations based uponfood resource species is largely determined by soil types, ethnographic or historical data (Steward 1938; Dama
landforma, elevational gradients and climatological cycles. 1969; Stuart 1972, among others). Definition of regional
Their productivity varies considerably through seasonal, boundaries for purposes of archeological research have
yeary, and multi-year cycles. Spatial distributions and generally been a priori attempts to replicate such terri-productivity of more mobile faunal food resource species torial boundaries for past adaptive systems throuh use
exhibits similar periodicity through seasonal and yearly of "natural" physiographic features such as drainage sys-
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tern. or basin and range structures (Wiley 1953;, For these reasons a study area was defined which
MacNeish 1964; H.S.R. 1973). encompassed the range of environmental variability in

the vegetative communities and landforms exhibited
Definition of regions for archeological study in this throughout most of the Pajarito Plateau and Cerros del

fashion, however, does not take into account the Rio formations which flanked the project area on the
expectation that different systems of adaptive behavior west and east. Through this procedure, it was considered
require different territorial or regional boundaries depen- that enough redundancy in environmental variability
dent upon population size, subsistence strategy or degree had been delimited to permit isolation of patterns in the
of technological sophistication, among other considera. adaptive systems of past human populations inhabiting
tions. A mountain range might thus be expected to serve the general region.
as a regional boundary for a band-organized foraging
adaptive system in the past but cannot necessarily be The boundaries for this study area thus selected lie
expected to serve as a regional boundary for the opera- between 106030' and 10707'15"~ north latitude, and
tion of an industrial state. 35037'30"~ and 35052'30" east longitude, and include

the following 7.5 minute U.S.G.S. New Mexico quad-
From an archeological perspective, then, a specific rangles: Bland, N.M.; Canada, N.M.; Cochiti Dam, N.M.;

portion of the landscape can be expected to exhibit Frijoles, N.M.; Montoso Peak, N.M.; Santo Domingo
material evidence of the operation of several adaptive Pueblo, N.M.; Santo Domingo Pueblo SW, N.M.; Tetilla
systems of human behavior, each of which was character- Peak, N.M., and White Rock, N.M. (see Fig. 1.2.1).
ized by different strategies of resource utilization and
territorial size. Because of this, definition of spatially The study area, as defined by these quad sheets, will
delimited study areas for purposes of archeological serve to define a regional unit of observation for environ-
research should not be undertaken to replicate the pre- mental and archeological research presented in this and
sumed effective territorial or regional boundaries of any subsequent volumes. The following section will document

*single system in the past. Study areas must rather be several realms of environmental variability appropriate
delineated which encompass sufficient environmental for examination of adaptive behavior within that study
variability, and as such, are large enough in spatial area.

* extent, potentially to exhibit patterning in the structure
and organization of several previous adaptive system.. The first chapter of Section 111 will rtview the nature

of archeological variability within the study area docu-
Several factors were critical in selecting boundaries mented through research undertaken prior to the imple-

for such a study area which could be employed as a unit mentation of the Cochiti Reservoir Project, and the
of observation to assess the significance of archeological second chapter of that section will review the nature of
resources within the project area. After a review of pre- historic settlement within the study area.
vious literature concerning cultural resources within
White Rock Canyon and its environs, it became apparent Chapters 3 and 4 of Section III present the metho-
that the boundaries of the project area itself were too dology employed to survey the permanent and flood
restricted to serve as a study area. The project area did control pools of the reservoir during the course of the
not encompass much environmental variability character- present project, and summarize archeological data
istic of the immediate vicinity which would be expected gathered through that survey.
to condition the range of subsistence related activities
undertaken at different site locations within the canyon The final chapter of the volume will assess the signifi-
itself. Further, the boundaries of the project area were cance of cultural resources within the reservoir boun-
not large enough to encompass patterning in settlement daries through reference to the conceptual approaches
necessary to understand the operation of logistical stra. developed in this chapter, and from the perspective of
tegies through which those subsistence related activities environmental and human behavioral variability docu-
were organized into different system of adaptive mented for the study area as a whole.
behavior.
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Geology and Prehistoric Mineral Resources: White
Rock Canyon and the Cochiti Study Area, Sandoval County,
New Mexico

A.H. WARREN

INTRODUCTION SETTING

A study of the geology and mineral resources of White Rock Canyon is a deep basalt-rimmed gorge,
White Rock Canyon and adjoining areas was undertaken about 20 kin in length, carved by the Rio Grande during
in the spring of 1975 in conjunction with archeological the past one to two million years. To the south is the
investigations of the Cochiti Reservoir Project, Office Santo Domingo Valley and to the north, the Espanola
of Contract Archeology, University of New Mexico. Valley. The canyon lies on the southeastern flank of
This report deals primarily with the nature and location the volcanic peaks of the Jemez Mountains and separates
of geologic and mineral resources and their utilization by the Pajarito Plateau on the west from the basalt mesas of
prehistoric and historic inhabitants of White Rock Can- Cerros del Rio on the east. The Rio Grande enters White
yon. Landforms, as related to settlement patterns and Rock Canyon below Otowi Bridge and emerges from the
land usage, are also discussed, canyon about 3.6 km north of Cochiti Pueblo (see Fig.

11.1.1).

Field work was conducted over a period of ten days
during April and May. 1975. Observations were concen- White Rock Canyon has been cut by the modern Rio
trated upon those geologic features which would be of Grande through basalt flows of the Cerros del Rio and is
primary concern to the early inhabitants. These include: bordered along most of its length by high l.va cliffs,
topographic settings which would be suitable or desir- talus slopes and landslide debris. The canyon walls rise
able for various cultural activities; outcrops of rocks and to heights of approximately 1000 ft (305 m) above the
other mineral resources which might be utilized by the river.
early people; recent stratigraphy and soils which might
indicate past climates; evidence of utilization of mineral The lava mesa of the Cerros del Rio borders White
and other resources by the former occupants; and the Rock Canyon on the east. The mesa has two levels form-
nature and distribution of both water and land re- ed by basalt flows and cones of two different geologic
sources. periods. Farther east across the Santa Fe Plain can be

seen the high peaks of the Sangre de Cristo Mountains.
PREVIOUS INVESTIGATIONS

West of White Rock Canyon and the Pajarito Plateau
Early geologic work in this area includes a report on are the volcanic peaks of the Jemez Mountains. Near the

the geology and ore deposits of the Bland and Cochiti center of the mountains is the Valles Caldera. 22 kmin
mining di;trict by Graton fLindgren et at 1910). In 1940, diameter, which is one of the largest calderas in the
Denny described sedimentary rocks in the northern end world. The eastern edge of the caldera is rimmed by the

F of the canyon. Kelley (1948) described the general geol- high peaks of the Sierra de los Valles, often referred to
ogy of the area in an unpublished report of the pumice as the Valles Mountains. The Pajarito Plateau, capped by
deposits of the Pajarito Plateau. Emmanual (1950) dealt rhyolite-welded tuff. forms an east sloping apron of the
with the geology and geomorphology of White Rock Vales Mountains. Erosional channels, flowing eastward
Canyon. A detailed study of the upper part of White to the Rio Grande, have cut many narrow deep canyons
Rock Canyon was published by Griggs (1964), while the into the plateau surface resulting in digitate mesas or
general geology of the area is included in the Geologic "potreros" which are capped by cliffs of pinkish-tan
Map of the Jemez Mlountains (Smith et al 1970). colored Bandelier Tuff.

Currently the U.S. Geological Survey is carrying out Drainage tributaries to the Rio Grande on the west
additional research in White Rock Canyon for the pur- side of White Rock Canyon are intermittent except for
pose of integrating the stratigraphy and chronology of Rito de los Frijoles: Some carry small amounts of water
the area into an overview of the Cenozoic geologic his- in their upper reaches and a few springs are dependable
tory of the Middle and Upper Rio Grande Valley. as water sources. For example, water in Rio Chiquito

(Cochiti Canyon) is presently being used to irrigate apple
Numerous unpublished reports concerning the min. orchards.

eral resources of the prehistoric people in the nearby
Cochiti area were prepared by the author during the past Short deep canyons have cut the high mesa of Cerros
ten years as part of the Museum of New Mexico's del Rio, but none contain permanent water flow. The
Cochiti Dam Archeological Salvage Project (Warren Rio Grande itself has an average flow of 1682 cubic feet
1967a. 1967b, 1967c, 1968, 1974). Information within per second at Otowi Bridge tGriggs 1964:89).
these reports has been drawn upon during the current
investigations. Altitudes in White Rock Canyon range from 5.80 ft
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11.1 GEOLOGY AND MINERAL RESOURCES

(1609 m) at Cochiti Dam and 5460 ft (1665 m) at Sage- The Puye Conglomerate, a fan deposit composed of
brush Flats in its upper reaches to over 7300 ft k 1225 m) early volcanic rocks of the Jemez Mountains, was set
on the Cerros del Rio and 6400-8000 ft (1950-2438 m) over the Totavi Lentil. There are no outcrops in White
on the Pajarito Plateau. The volcanic peaks of the Sierra Rock Canyon; however, the unit may be found in tribu-
de los Valles have altitudes ranging between 10,000 and tary canyons on the Pajarito Plateau where it contributes
11,000 ft 13048-3353 m). The relief in White Rock Can- material to present day drainages.
yon ranges from 1000 ft k305 m) to -110 ft (122 m) or
less in tributary canyons. Volcanic rocks of Tertiary age are confined to the

basalt flows which cover, or are interbedded with. the
Rainfall in White Rock Canyon averaees 10 to 12 Totavi Lentil. The basalts were extruded on the east

inches (250-300 mm) annually, according to isohyetal side of the canyon and formed the Cerros del Rio. The
analysis maps prepared by the U.S. Weather Bureau. basalt flowed across that area which is now occupied by
Precipitation is greater in the summer months than in the Rio Grande; however, subsequent faulting allowed
tne winter. On the Pajarito Plateau, annual rainfall the river to return to its present course.
ranges up to 16 inches (410 mm), but a similar increase
is not noted on the Cerros del Rio. The climate is Following the deposition and erosion of the basalt
generally mild. flows, the Otowi Member of the Bandelier Tuff (Pleis-

tocene) was deposited upon existing erosional surfaces.
THE ROCKS OF WHITE ROCK CANYON The Otowi was formed by an air fall of white pumice

fragments. There are numerous outcrops of the pumice
The general sequence and description of rock units in along the canyon walls, generally close to the top of

White Rock Canyon is summarized in Table 11.1.1 and is the basalt cliffs. Oniy one outcrop of the Tshirege
diagrammed in Fig. I1.1.2. Member of the Bandelier, the upper cliff forming rhyo-

lite, occurs east of the Rio Grande. To the west. the
The oldest sedimentary rocks exposed in White Rock Tshirege Member caps the high narrow ridges of the

Canyon belong to the Santa Fe Group (late Tertiary Pajarito Plateau beyond the basalt cliffs of the White
and include an unnamed lower undifferentiated unit of Rock Canyon. Weathering of the rhyolite has a tendency
arkosic sand, silt and gravel exposed in the northern 3.7 to form small caves on the face of the cliff, which early
km of the canyon; the Totavi Lentil of the Puye Con- inhabitants enlarged and used as dwellings.
giomerate; and the Puye Conglomerate (Griggs 1964).

Sedimentary rocks of Pleistocene age include land-
The Totavi Lentil was deposited by a large river, slide debris composed mainly of basalt casts. Through-

ancestral to the Rio Grande, and is composed of silt, out the canyon, landslide areas have fortned benches and
sand, clay and cobbles of granite, chert, schists, meta- ridges of varying heights above the river. Soils. composed
rhyolite. quartzite and volcanic rocks. The chert cobbles mainly of colluvium and windblown sand which filled
include: Pedernal-like chalcedony and chert, olive brown the hollows created by the landslides, have formed on
chert or Pennsylvanian age; cream colored, sometimes many of the benches. Landslides mav have continued up
fossiliferous. chert: and cherty metarhyolite. The chert to the present time, since rubble piles of basalt blocks,
cobbles are well-rounded: the latter two types may have without subsequent fill by finer materials, occasionally
thick yellow cortices. Quartzites may be white. gray. red, occur. One such recent fall is located at the mouth of
yellow or tan. Metamorphic rocks include amphibolite, Medio Canyon.
phvUite, sillimanite and quartz-mica schist. and gneissic
granite. White rock quartz, of the type used for "light- Pyroclastic debris, composed of large boulders of
ning stones." is present. Volcanic rocks are usually glassy basalt, obsidian nodules, cinders and volcanic
light to medium gray in color, bombs, occurs on the higher mesas bordering White

Rock Canyon. This debris is, in turn. covered in manyif The silt and sand of the Totavi contribute to colluviai places by large dunes or blankets of popcorn pumice.
slopes and channel material, and are probably also re- The dunes often give the appearance of being quite fresh
worked by wind. Lenses of clay. grav to red in color, and uneroded, but this partly may be explained by the

have been noted in several areas. At one locality on the work of burrowing animals which has brought fresh
east side of the Rio Grande, the clays and sands of the popcorn pumice to the surface of the dunes. Also. in
Totavi Lentil have been baked and faulted, presumably many areas, the pumice has been mixed with colluvium
during volcanic activity, and acolian sand or redeposited by flowing water. The

pumice deposits occur within White Rock Canyon as
Basalt flows from the Cerros del Rio coursed to the well as on the eastern slopes of the higher surfaces.

west at one interval during the deposition of the axial The pumice. which was deposited as an air fall. may
gravel of the Totavi which forced ancestral Rio Grande correlate with the El Cajete Member of the Valles
2.0 to 3.5 km west of its present position. The basalt Rhyolite (Pleistocene) which dates a little over 42,000
also formed some dams along the river resulting in the B.P. (Bailey etal 1969:18).
deposition of lake clays, such as are found in the central
part of the canyon. A deposit of diatomite. across the When exposures are present, the pumice was deposit-
Rio Grande from the mouth of Alamo Canyon, probably ed over a reddish tan soil with a platy K-horizon which
was formed at this time. developed on an eroded surface of the Otowi Member of

the Bandelier Tuff. A younger reddish brown paleosol.
The Totavi Lentil crops out under, and is occasionally with a moderate carbonate accumulation, later develop-

interbedded with. the basalt flows of the Cerros del Rio. ed in sand dunes. It is very probable that the pumice
On steep talus slopes, the axial gravel and sand is usually fall preceded a period of acolian activity and dune for-
obscured by the basaltic debris. In some areas, however, mation in that area peripheral to the jemez Mountains.
the ravel has been exhumed and the rounded hills and These dunes. and subsequent younger sand dunes. are
ridges give the appearance of old river terraces. the locates of mt..v prehistoric occupations from early
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Archaic to late prehistoric time. deposit. A grayish brown soil, formed in coluvium andwind blown sand, occurs above the reddish-brown soil.
The staigraphy of sand dunes in White Rock Can- Many archeological sites were recorded on the snrface

yon was poorly exposed except near the pueblo site of of this soil in White Rock Canyon and in neigh-)oring
LA 5014 (at the mouth of Medio Canyon) where trench- areas. The reddish brown paleosos may date to late
ing revealed an older reddish brown soil over the pumice Pleistocene; however, the grayish brown unit is un-

TABLE 11.1.1

GENERAL SEQUENCE OF ROCK UNITS IN WHITE ROCK CANYON
(Modified from Griggs 1964; Bailey et al. 1969, and others)

AGE FORMdATION DESCRIPTION

Holocene Sand dunes Aeolian sand, fme-grained, unconsolidated, tan colored;
above two paleodunes with weak carbonate accumulations
and some induration

Colluvium Sand, poorly sorted, with pebbles and basalt fragments;
derived mainly from Totavi Lentil of Puye Conglomerate;may be mixed with acolian units

Talus, rock fall, Basaltic rocks and cinders; from flows and debris of Cerros
landslide debris(?) del Rio basalts

.Alluvial fans and Sand, angular to rounded gravel, from Jemez volcanics and
channel deposits Cerros del Rio basalts

Pleistocene El Cajete(?) Pumice Popcorn pumice: white and rounded fragments of crystal
pumice in dunes and blankets

Fanglomerate and Basaltic rocks, glassy basalt, obsidian nodules, cinders vol-
pyroclastic debris canic bombs; thin surface scatter under pumice dunes;

some fan deposits

Landslide debris Basaltic rocks and fragments, from Cerros del Rio flows;
possibly over some Totavi Lentil sand and gravel

Bandelier Tuff: Welded rhyolite tuff; cliff forming; weathers tan or light
Tshirege Member orange

Otowi Member Pumice, white, fine to coarse fragments; poorly consoli-
dated; weathers tan; forms tent rocks

* Late Pliocene Puye Conglomerate Fanglomerate, coarse angular boulders, sand, derived from
early Jemez volcanics; partly consolidated; may form cliffs;
above Totavi Lentil

Totavi Lentil Axial gravel of ancestral Rio Grande: light tan sand, silt.
(of Puye Cg) clay, and well-rounded cobbles of quartzite, chert. granite.

and volcanic rocks

Cerros del Rio Basalt Basalt and basaltic andesite flows; interbedded with Totavi
Lentil; above Otowi pumice; post-basalt lake clays

18
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F IG. 11. 1.3 View of Southern Pajarito Plateau, taken from the cast side of White Rock Canyon (Cerros del Rio).
Sanchez Cainyon is the trough in the center of the picture.

IILIA B11. ottotm of Santa Cruz Arroyo, looking northeast toward L~a Bajada eca( rpment
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doubtedly of Holocene age (see Figure 11.1.6). Cca horizon of carbonate accumulation within soils
often produced enough cementation of sandy deposits

Sandy to pebbly colluvium, often mixed with wind to provide firm walls for rooms which were dug into the
blown sand, forms slopes along the narrow valley floor soil. This may have been the case at LA 5014: at least
of White Rock Canyon. Much of the coiluvial material two superimposed soils were present on the ridge where
appears to be derived from the Totavi Lentil chanel the pueblo was built. Surface rooms at the pueblo were
sand and gravel which underlies the basalt flows along constructed of adobe which was taken from the lower
the river. The same soil sequence as noted for the sand reddish brown soil horizon, judging from the color of
dunes, occurs in these coluvial deposits. Small scarps the adobe melt. In an area where unconsolidated sand
along the edge of the river channel are characteristic and gravel predominates, the Cca horizon of soils pro-
of the soils; the proximity of the scarps to the river is vides the most cohesive material for adobe construction.
an indication of the general absence of lateral movement
of the Rio Grande channel during the past few thousand For masonry construction, angular and slabby basalt
years. clasts provided an abundant supply. The awkward and

uneven shapes of the rocks would not appear to be
Other Holocene deposits in White Rock Canyon in- highly suitable for masonry structures; however, the

dude alluvial fans of tributary canyons, channel sand large number of standing walls suggests that basalt
and gravel, rock fall and talus (mostly of basalt class) clasts also must have some enduring cohesiveness. Walls,
and recent landslide debris. The talus slopes are often some a meter or more in height, are still intact centuries
sites of temporary rock shelters for prehistoric travelers after they were built; and extensive networks of rock
in the canyon. Breaks in the basalt cliff, due to land- walls, such as those constructed at LA 9138. are prom-
slides or rock falls, often mark the point of entry of inent architectural features throughout the canyon.
ancient foot trads or roads.

Basalt clasts were also utilized for building terraces
GEOLOGIC AND MINERAL RESOURCES across small arroyos within the canyon and upon the

OF WHITE ROCK CANYON mesa tops. These terraces are generally closely spaced,
often no more than a meter apart, but with considerable

Selection of Occupation Sites lateral extent and, at present, have little apparent soil
between the rock wals. Many of the terrace systems

Evidence of occupation and use of the land resources have been breached by the arroyo channel subsequent to
of White Rock Canyon from late Archaic (ca. 800 B.C.- construction.
A.D. 400) into the twentieth century is present through.
out the area. Camps often were made on the sandy col- Petroglyph Sites
luvium or dune areas along the narrow valley floor; and
were most likely temporary or seasonal in nature. An important use of basalt boulders is the production
Masonry structures, often crudely made of basalt blocks, of rock art. The basalt boulders, which when weathered
are found on stabilized floodplains or higher on the produce a dark brown glossy desert varnish coating,
sandy colluvial slopes at the foot of the basalt talus. At make ideal backgrounds for the pecked and scratched
least one pithouse (LA 12522) was excavated in the soft petroglyphs as found within White Rock Canyon. On a
sand of the Totavi Lentil, a short distance up the talus fresh break, the basalt has a medium gray color; how-
slope. ever, with weathering, the gray surface gradually turns to

tan and then shades into the darker browns which are
The small soil-covered beaches, formed in landslide characteristic of the varnish. The rate of production of

debris, were favorite locations for workshop arm and the desert varnish is unknown. A 1939 petroglyph did
petroglyph sites. Lithic scatters and the use of large not show signs of varnish production, yet most pre-
basalt clasts for lapidary work suggest tool making sites, historic petroglyphs exhibit varying degrees of patina
Small crude masonry structures might also be present on within the pecked areas.
these benches; one larger adobe pueblo (LA 5014) islocated on a landslide bench. Concentrations of petroglyphs are found in numerous

places along both sides of the river..The sites are often
Small rock shelters are common on talus debris. A located around grassy open areas on landslide benches,

tumbled block of basalt may provide an overhang, pro- occasionally on hill crests; sheltered downwind areasoeoing occupants from wind or rain. Usually crude walls seemed to be preferred. Lithic scatters, indicating
of dry basalt manry have been added for additional refining workshop arem. frequently occur in the ins-
protection. Artifacts at most of these shelte are sparse, mediate vicinity of petroglyphs, and lapidary stones on
indicating brief or occasional use. One or two room basalt blocks are usually present.
shelters were sometimes built entirely of basalt frag
menu, often in a circular form and apparently without Resource Materials for Ceramics
chinking; such structures occasionally took advantage of
the wall of an overhang cliff. These shelter were proba- 1. Soure of Clay
bly used prehistorically for workshops or overnight
camps; historic structures of this type often were aili- The Totavi Lentil of the Puye Conglomerate (late
zed as corrals or pens for domestic aimals. Tertiary) outcrops throughout the length of White Rock

Canyon. Occasional beds, or pockets of clay, occur within
Duildisig Materials deposiu of sand and fine gravel. Red plastic clay was

collected in proximity to LA 10108 on a talus slope be-
The builders of pitrooms and kivas in White Rock low basalt cliffs on the west side of White Rock Canyon

Canyon took advantage of the sand deposits of aeolian near its mouth. A deposit of gray clay, also in axial
and colluvial origin. As previously mentioned, one small gravel, was found on a ridge at the foot of the Potrero
site was located in a sand lens of the Totavi Lentil. The de los Idolos. A small extrusion of plastic clay is located

22
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in channel (?) alluvium at the southeast end of the ridge Black-on-White, do not show technological resemblance
on which Kuapa (LA 3444) is located. None of these to the latter type. Crushed shrd appears more often as
samples have been tested for ceramic qualities, temper, although volcanic glass shards do occur in themineral painted sherds.

Basalt flows of the Cerros del Rio caused damming of

the river and the deposition of lake sediments. At a type 3. Mineral Pigments
locality on Culebra Hill, Kelley (1948) measured almost
50 feet of greenish gray to light gray plastic clay of com- Mineral pigments for use in pottery making are not
iercial value. Within White Rock Canyon, lake beds are abundant in the White Rock Canyon area. Hematitic
exposed in the vicinity of Alamo Canyon; samples, sandstone, which is suitable for red pigments, occurs at
however, were not collected at this outcrop, and lake the base of many of the basalt flows. On the east side of
beds have not been found south of this exposure. the river, across from the mouth of Bland Canyon.

burned or baked clays are found in pigments of red,
2. Tempering Materials yellow, gray and lavendar.

TemrIng materials which are indigenous to White Lead ores, suitable for production of glaze paint,
Rock Canyon and its environs include: basalt scoria; might have been obtained in the Cochiti mining district
fine-gained basalt rhyolite-welded tuff; intermediate or at Bland Canyon. Small amounts of galena have been
andesite-welded tuff (various); andesite vitrophyre; reported from two mines in the district (Lindgren et al
crystal pumice; vitric tuff, and volcanic sandstone. 1910). Lead ore for glazes could also have been obtained

through trade from the Cerrillos district.
Basalt scoria is abundant on the Cerros del Rio mesa.

Within the vicinity of the confluence of Bland Canyon Additional research concerning ceramics from White
and the Rio Grande, this material outcrops on both sides Rock Canyon and the surrounding territory is necessary
of the river. Basalt, suitable for tempering material, oc- in order to locate pottery manufacturing villages and the
curs within the lava flow and also in the pyroclastic utilized sources of clay, pigment and temper. White
rubble which is scattered on high surfaces along either Rock Canyon may have provided raw materials for pot-
side of the Rio Grande. tery making; however, at this time, quarries or mines are

not known nor are the centers of manufacture of early
Welded tuffs, which were used primarily by Pajarito or prehistoric pottery known and recorded.

Plateau potters, occur in extensive outcrops as well as in
fan gravel and channel alluvium. The welded rhyolite Stone Tool Materials
tuff was probably gathered from exposures of Bandelier
Tuff; however, specific source materials have not been The types of rocks and minerals which were utilized
analyzed at this time. Andesite vitrophyre primarily by prehistoric people in the White Rock Canyon and
was used as a tempering material for utility vessels within vicinity are listed in Table 11.1.2. A high percentage can
the Cochii area, but a defmite source has not been be obtained in White Rock Canyon from outcrops of
located. ancient axial gravel of the Rio Grande, from the Jemez

Volcanics, or from the basalts of Cerros del Rio. Al-
Crystal pumice is abundant throughout White Rock though the variety of stone material is extensive, obsidi-

Canyon, the basalt mesa of Cerros del Rio and on the an, glassy basalt, and Pedernal (?) Chert were the most
Pajarito Plateau. Chunks of pumice were weathered out common materials used; these materials could be gather.
of the Bandelier Tuff units. Popcorn pumice of the El ed on the high surfaces on both sides of White Rock
Cajete (?) Member of the Valles Formation can be ob- Canyon, from tributary or river gravel, or from landslide
tained in almost any locality. Pumice was used as temper and talus debris.
mainly during historic time, and throughout pre-glaze
periods. If potters of the area used vitric tuff, this fact Discarded stone materials, mainly flakes and rejected
has not been substantiated; however, it or similar mate- cores, are widespread throughout the area. Refining, or
rial could be obtained from finer fractions of the pumice workshop areas, can be found wherever the source
falls of Bandelier Tuff Member. Temper analysis of materials are exposed. Evidence suggests that in many
Santa Fe Black-on-White sherds from Salt Bush Pueblo areas within the canyon raw materials were carried up-
(LA 4997), Bandelier National Monument (Warren slope to a bench or hilltop where they were examined
1972), indicates that three types of temper were used by and refined. Since much of the chert was found in the
Santa Fe Black-on-White potters of the Pajarito Plateau: Toavi Lentil, workshop debris includes hammers of
crystal pumice; colorless glass shards (vitric tuff), and quartzite cobbles which have been discarded after minor
brown glass shards (vitric ash ?). The utility wares from use.
this site appear to have been tempered with either lithic
tuff with rock fragiee ts, quartz and feldspar, volcanic Some of the more important or interesting lithic re-
sandstone or channel sand. All materials are indigenous sources are discussed below. This discussion incorporates
to the Pajariso Plateau. the use of a lithic code which has been developed by the

author to systemize description of lithics and their
The use of crystal pumice has been recognized in the source area(s) for New Mexico.

18th century historic pottery of the Cochiti area (Warren
1974). This material is still being used by Cochiti and The code involves the use of a four-digit number for
Santo Domingo potters. One outcrop of pumice (Otowi differentiating classes of lithic materials according to
Member of the Bandelier Tuff), along the road at Bland megascopically observable criteria of composition, tex-
Canyon, has been used by Cochii potters in recent ture, color and anomalous inclusions. The listing in-
years. cludes lithic materials of unknown as well as known

sources. The statewide lithic resource type collection
Preliminary observations of temper in mineral paint and files are located at the Laboratory of Anthropology,

pottery, earlier than or contemporary with Santa Fe Museum of New Mexico; an additional type collection of
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TABLE 11.1.2

MINERALS AND ROCKS OF WHITE ROCK CANYON AND THE COCHITI AREA

CODE NO. CLASSIFICATION SOURCE

1011 Chert, cream colored, dull to waxy luster. small circular and As cobbles in the rot..v

crescentic fossils Lentil axial gravel

1030 Chert, black Totavi Lentil and elsewhere

1040 Chert, green. cream Brushy Basin Formation,
San Juan County

1050-51 Chet, white, dull luster (1050);black mosey inclusions (1051) Totavi Lentil; probably
derived from Pedeal Chert
outcrops

1052-53 Chalcedony, clear, colorless, waxy luster (1052); black dendritic Chalcedonic variation of
inclusions 1053) 1050-51

1055 Cet. white, quartz inclusions Undetermined

1060 Chert, dark red (jasper) Totavi Lentil and elsewhere

1070 Chert. yellow brown (jasper) Totavi Lentil and elsewhere

1071 Chert, yellow brown. oolitic Undetermined

1072-73 Chet, yellow brown to olive brown (1073); dendritic Totavi Lentil; derived from
inclusions (1072) Pennsylvania limestones

1075 Chert and chalcedony Laguna. New Mexico

1090-91 Chert. white, red, black and/or yellow inclusions (1090); Totavi Lentil; also Cerro
chalcedonic (1091) Pedernal

1100 Silicified wood, yellow brown Totavi Lentil (sparse);Jemez
and Galisteo River Valleys

1110 Silicified wood, dark colon Same as 1100

1112-13 Silicified wood. waxy luster, dark colors (1112). Jemez and Galisteo Valleys;
light colors (1113) and elsewhere

1140 Silicified wood. light color, chalcedonic Same as 1112-1113

1210 Chalcedony, mossy inclusions Undetermined

1212 Chalcedony, abundant red and yellow mossy inclusions (moss jasper) Totavi Lentil

1213 Chalcedony. banded, clew white, pale buff, black dendrites in Undetermined; Cochiti area.
fracture possibly Bland Canyon

1214-15 Chalcedony, lear, colorless. may grade to pink, milky white Tertiary fan gravelJemez
inclusions (1214); black inclusions (1215) River; Llano de Albuquerque

1221 Chalcedony with abundant mnssy yellow inclusions (moss jasper) Totavi Lentil, or tertiary
alluvial fan gravel

1230 Chalcedony, clear with spsne red inclusions Undetermined

1310 Chalcedony. clear uniform shade of yellow Totavi Lentil; probably
derived from Pedernal Ch t
outcrops

1340 Chalcedony, clear uniform shades of light brown Same as 1310

1391 Opal, blue hyallte, botryoidal crusts Cochi or Jemez Sulfur
mining district

1400 Chert, undifferentiated Undetermined

1430 Chern and chalcedony, mossy red to colorless, light gay Laguna. New Mexico
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TABLE 11.1.2 (cont.)

CODE NO. CLASSIFICATION SOURCE

1301 Chern Ljaperoad). cream, reddish bro-n, gray. handed or mottled, In dwyolite cuffs.jemez
brittle, waxy luster Mountains

1502 Jasperoid (metarhyolte?), gray porcelanoid, sparse phenocrysts Toravi Lentil

2000 Sandstone, undifferentiated Undetermined

2010 Sandstone, undifferentiated, fine-grained, indurated, massive Undetermined

2020 Sandstone, fine-pained, well indurated, siabby Undetermined

2030 Sandstone, fine-prained, indurated, tan Totavi Lentil

2050 Sandstone medium to coarse prained. indurated, massiveTtaiLnl

2090 Sandstone, hemnatitic, friable At bate of basalt flows in
Totavi Lenti

2200 ~~Sandstone, quartzitic, undifferentiated Udtrie

2203 Sandstone, quartzitic, brown, red, red purple Tertiary fan gravel.
Jemez River

2250 Siltstone, indurated Undetermined

2300 Conglomerate, quartite cobbles Totavi Lentil

2554 CLaystones, red, yellow, pray, burned and hardened by heat East wall. White Rock
of basalt Canyon, near LA 12463

2710 Limestone, fossiliferous Totavi Lentil (?)

2S10 Diatomnite, white, powdery White Rock Canyon. across
from Alamo Canyon

2850 Fossils, limestone Totavi Lentil

2911 Concretion. liinonitic Undetermined

3000 Granitic rock, undifferentiated Totavi Lentil

3020-30 Intermediate igneous, phaneTic (3020); aphanite (3030) Undetermined

3050 Basalt, very fine-grained ("trap") Basalt flows, Cenros del Rio

It3101 Granite, pink-orange inclusions Tocavi Lentil. Sangre de

3150 Rhyollte, undifferentiated Undetermined

3262 Augite latite Cleneguula. Los Cemrlios.

fan gravel at La Bajada

3850 Gabbro Undetermined

3400 Basalt, very fine-prained, sparse phenocrysts Basalt flows, Cerros del Rio

5401 Basalt, fine-pained, tabular Basalt flows, Cerros del Rio

3410 Basalt, very fine-prained ("trap"), conchoidal fracture Basalt flows, Cerros del Rio

3430-31 Basalt, vesicular to scoriaceous, gray (3430); low density, Basalt flows, Cerros del Rio
highly vesicular (343 1)

3432 Basalt, scoria. low density Cochita are

3500 Obsidian, undifferenitiated Undetermined

3510 Obsidian, black, waxy luster. opaque Grants areai
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TABLE 11.1.2 (coat.)

CODE NO. CLASSIFICATION SOURCE

3520 Obsidian, clear, brownish tings, translucent. homogneous J emez Mts.; high surfaces.
White Rock. Borrep and
Bland Canyons; elsewhere

3521 Obsidian. reddish brown tinges, swirls and bands Same as 3520

5523 Obsidian, brown, opaque Same as 3520

$524 Obsidian, brown, bands, streaks or flows. translucent Same as 3520

3525 Obsidian, white inclusions Valle Grande. Jemez Mu.

3526 Obsidian, green or greenish-black bands, opaque High surfaces. White Rock
Canyon

3530 Obsidian, light smoke. gray, may be banded, small white to black Polvadera Peak area. jemez

inclusions %fountains

3550 Obsidian Red Hill area, New Mexico

3653 Pumice, popcorn, white. with crystals El Cajee(?) Member

3655 Pumice, chunk, white, weathers. tan Otowi Member. Bandelier
Tuff

3700 Vitrophyre, black, denseconchoidal fracture. undifferentiated Undetermined

3701 itrophvre, basaltic (glassy basalt), vitreous luster, brttle: Pyroclastic fragments, high
grades to fine-grined ("trap"), conchoidal fracture surfaces, White Rock

Canyon

3730-31 Vitrophyre, rhyolitic, glassy, welded, red, gray, white 13730); Ash flow tuffs.Jemez Mts.;
banded j3731) Totavi Lentil

3811 Rhyolite. ash flow tuff. partially welded Bandelier Tuff;Jemez .tM,
Pajarito Plateau

3812 Rhyolite, ash flow tuff, platy, welded Pajarito Plateau; fan gravel:
channel gravel

3813 Rhyolite, lapilli, welded Same as 5812

3820 Andesite. ash flow tuft, moderately well indurated Same as 3812

4000 Quartzite, white, red, gray, tan: well-rounded cobbles Totavi Lentil

4001 Quartz, white, opaque; rounded rocks L otavi Lentil

4301 Phyllite. satiny gray to baick; flattened pebbles Totavi Lentil

4526 Greenstone, nearly black, massive; cobbles Totavi Lentil

4531 Silmanite quartz schist (fibrolite); cobbics Totavi Lentil

4550 Schist, quartz mica Totavi Lentil

5040 Gypsum, rock Rosario (La Bajada)

5041 Gypsum, seknite Rosario (La Bajada)

5110 Limonite. earthy, yellow brown East wal. White Rock
Canyon, near LA 12463:
and elsewhere

5211 Hematite. hexagonaL, silvery crystals Undetermined

5220 Hematite, earthy, ochre Same as 5110

5290 Jarosite. yeilow to dark brown ochre In sandstone. Cochid Dam
Site
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TABLE 11.1.2 (cont.)

CODE NO. CLASSIFICATION SOURCE

5300 Turquoise Cerrillos, Santa Fe County;and elsewhere

5321 Malachite, in sandstone La Bajada. Cerrillos,
Nacimiento mining dis-
trict; and elsewhere

5340 Epidote Totavi Lentil

9999 Unknown material

lithic resources occurring within the Cochiti Reservoir menU. Frequently only the higher specific gravity can
Project area is on rile at the Office of Contract Arch- distinguish it from obsidian without fracturing it.eology, Unversity of New Mexico. The fragments of basalt are found mainly on the high
1. Obsidian surfaces on either side of White Rock Canyon and are

associated with obsidian nodules, volcanic bombs and
Obsidian not only was an important local artifact re- other basaltic debris. It is overlain in places by popcorn

source, but also has been the moat widely traded mate- pumice (El Cajete Mb?). The material was emplaced by
ral found within the Jemez Mountains. Small to large ejection from a volcanic vent: however, some fragments
fragments of obsidian can be gathered on the surface of have since been moved by water and rock fall as they
the high mesas on both sides of White Rock Canyon; are found on talus slopes and gravel bars along the river.
river cobbles of obsidian are uncommon, but do occur.

Occasional phenocrysts of pale yellow-green or yel-
The obsidian ranges from clear pale brown glass low-brown pyroxene grains, up to 2.0 mm. are scatter-

(3520); to streaky brown (3524); opaque with thin ed throughout the ground mass. Microscopically, the
brown translucent edges (3523); and greenish black crystals are Pale yellow to pale brown hypersthene and
obsidian (3526). All varieties have the same geologic pale green diopside (?) set in light brown glass; the glass
source which is simil to that of glassy basalt (3701). contains abundant felted crystallites which often show

flow structure (Warren 1974). The rock is similar to the
Obsidian was used primarily for flaked ariacts such glassy andesite as described by Bryan and Butler (1937)

as arrowpoints and bifaces. Fresh flakes have exceeding- from San Antonio Mountain in northern New Mexico.
ly sharp cutting edges. Flaking areas are numerous The indices of refraction of Bryan's andesite are slightly
wherever the obsidian nodules might be found. lower than that of the Cerros del Rio basalt which

suggests that the latter may be more basic. Glassy basalt
A few fragments of obsidian are weathered out of the is found in other areas within New Mexico, including

Otowi pumice (Bandelier Tuff), but most are too small Catron and Valencia Counties.
to produce stone tools. A cobble of obsidian, about 10
cm in diameter, was found on a gravel bar along the Rio Extensive flaking areas, or quarries, were first des-
Grande; however, it probably was transported from cribed on a basalt mesa northeast of Pueblo del Encierro
another obsidian source farther up stream as the obsidi- (LA 70) (Warren 1966). Other quarry sites can be found
an fragments of White Rock Canyon rarely exceed 5 to throughout White Rock Canyon and on basalt mesas.

- 6 cm. An outcrop of obsidian in Bland Canyon. south Many of the discarded flakes may be of considerable
of "Old Kotyiti" (LA 295). has the same geologic con- antiquity as the flaked surfaces have become dulled by
text as the occurrences along White Rock Canyon. This weathering. Flakes associated with pueblo ceramics are
particular deposit of obsidian is most likely scattered still fresh and vitreous.
over a large geographic are. Vesicular basalt (3430), one of the varieties of the

2. Bamlts Cerros del Rio basalts, is generally found in surface
flows; it has a gray color and a high density. It also may

Several varieties of basalt occur in White Rock Can- be found on talus slopes and in stream gravel. The mate-
yon. including glassy baalt (3701); fine-gained trap rial was utilized for various grinding tools, such as
rock (3410); scoria or cinders (3431); vesicular basalt manos, metates and abraders. The natural cavities allow-
(3430); and platy basalt (3401). Basalt, as discussed ed continued use without the need for pecking the sur-
here, is defined as a dark colored, high density volcanic face. Basalts, with different sized vesicles. were used to
rock. Mineralogical variations are not considered, prepare sets of mants for varying degrees of fineness

when grinding.
Glassy balt, or basalt vitrophyre (3701), is dark

gray to almost black; it has a vitreous luster on a fresh Basalt scoria is much lighter than vesicular basalt. The
surface. This basalt flakes easily, has a conchoidal ft=e- material is earthy red to reddish gray in color. In addi-
ture and produces sharp cutting edges. The material was tion to extensive use as a tempering material, scoria was
used for flaked tools, choppers. hammerstones, axes and used to carve various ceremonial effigies by the Cochiti
picks. The outer surface, or cortex, is dull gray and pit- Indians (Lange 1959:144); stone balls, mortars, stone
ted, similar in appearance to unfractured obsidian frag. rings. pipes and other carved objects have been found at
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archeological sites. in the Rio Grande Valley is described by Frondel 1962:
136) in "Dana's System of Minerology."

Fine-grained slabby basalt can be found near the base
oi basalt flows and most likely was mined in place at 5. Diatomite
these outcrops. The slabs were used for "piki," or
cooking stones; "pun-ku," or ringing stones; palettes and Diatomite :s a white very fine-grained powdery rock
paint stones; laps; and in construction, which is composed of the opal frustules of single cell

plants. Fragments of diatomite had been found in
Fine-grained trap rock was quarried from basalt out- archeological excavations within the Cochiti area

crops probably to produce large flaked tools. The mate- (Warren 1974); however, its source was not located
rial is coarser than glassy basalt, but can be fashioned in- until the spring of 1975, when an outcrop of white rock
to tools. was examined across the river from the mouth of Alamo

Canyon. One storeroom in a historic house (LA 34) of
An interesting workshop found within White Rock the Spanish Colonial period had been plastered with

Canyon (LA 12509) produced several dozen rejected axe diatomite. Prehistoric use, however, remains unknown,
."blanks" of basalt with more or less rectangular fracture, though a Pueblo Indian suggested that it was used to

The long rectangular basalt fragments were all notched, whiten buckskin. Another possibility might have been as
possibly a first step in producing an axe or pick, but a silica additive in the production of glaze paint. since
then were discarded. A well-fashioned whetstone of fine- diatomite is incorporated in the modern production of
grained massive sandstone was also recorded at this glazes and enamels.
workshop.

6. Hematite
3. Chet and Chalcedony

Hematite, the most common pigment used by early
The most abundant chert, found in old axial river man. occurs in several forms in White Rock Canyon.

gravel, resembles chert from Cerro Pedernal. However, Hematitic sandstone (5220) can be found under many of
if it is derived from this provenience, there were proba- the basalt flows where the heat from the molten basalt
bly minor lateral variations. Most of the chert and chal- has oxidized the sandstone. On the east side of the Rio
cedony is white to clear (1050; 1052), or with black Grande from the mouth of Bland Canyon. clays and
dendritic inclusions (1051; 1053). Other color varia- sand of the Totavi Lentil have been baked by the heat
tions include: white, red, black, and/or yellow inclusions of volcanic intrusives. This process has produced clayey
(1090-91) and chalcedony with shades of yellow (1310) pigments of red. yellow, lavender and gray hues which
or light brown (1340). break into compact indurated fragments suitable for use

as crayons. Evidence of two or three quarrying, or
The chert occurs as well-rounded cobbles in the gravel gathering sites, were noted at the base of a cliff.

outcrops; flaking areas are associated with these gravel
occurrences. The chert is one of the three most pre- Specularite, a micaceous silvery variety of hematite,
dominant lithic materials found at sites in White Rock has been reported from the Cochiti mining district.
Canyon. Arrowpoints, scrapers, drills, bifaces and Silvery hexagonal piaty crystals (5211), from 1 to 2 cm
hammerstones were common tools produced from the in diameter, have been found at archeological sites in
chert. Bland Canyon; however, it remains uncertain whether

its source is the Cochiti district.
A cream colored fouiliferous chert (1011), gray

cherty metarhyolite (1502) and olive brown jasper 7. Malachite
(1072-3) also occur as cobbles in the axial gravel of the
ancestral Rio Grande. The cream colored chert may be When malachite occurs in sandstone (5321), it is
from the same source as fossiliferous chert which is used as a green pigment. This material was noted at
found along the San Juan River in northwestern New sites in the White Rock Canyon vicinity. Malachite is a
Mexico. green copper carbonate which has been mined and used

extensively by both prehistoric and modern Indians as
Jasperoid, silicic rocks (1501) in the rhyolites of the a pigment for beads. pendants and other ornaments.

Jemez Mountains, are colorful; however, this material Within recent times, Zia Pueblo Indians are known to
is often too brittle to produce serviceable artifacts. have traveled to mines in the Nacimiento district to
Colors include: orange-pink; reddish brown; yellowish gather the mineral. Malachite occurs in several other
brown, and gray. Banciing and mottling are common mining districts: one prospect in the Cochiti District:
characteristics. The jasperoids were formed by at La Bajada; Jemez Springs. and Cerrillos. Arrow
hydrothermal replacement of the rhyolites in mineraliz, shafts, recovered from an open volcanic pipe on the
ed districts, such as Colle and Bland Canyons. Ce'ros del Rio basalt mesa, were still coated with green
4. Quartzite paint made from malachite (Warren laboratory notes).

Quartzite cobbles (4000) occur in great abundance 8. Opal
in the ancestral river gravel: they were extensively used
for manos, crude hammers and cobbles. White rock Opal, an hydrous silicon dioxide, occurs in numerous
quartz (4001) was utilized by the Pueblo Indians to locations in the Cochiti mining district. A fragment of
make sets of "lightning stones" or "glow stones." if translucent vitreous opal (hyalite, 1391), with blue
two of the white cobbles are rubbed together in the color, was noted at a Santa Fe Black-on-White site in
dark, a bright yellow glow is produced. The property of Bland Canyon near its confluence with the Rio Grande.
luminosity, when rubbed, is called triboluminescence; The mineral may very well have been a turquoise sub-
this remarkable discovery by the early Pueblo Indians stitute.

29

- ..-'I'-I -Il | I . _ .. ...



A. H. WARREN

9. Pumice SUMMARY AND CONCLUSIONS

Pumice (3655) was a favorite material for carving The data contained within this report on the geol-
miscellaneous stone objects. The pumice occurs as ogy and mineral resources of White Rock Canyon pro-
large chunks, often in channel alluvium. It is light weight vides a meaningful perspective for the understanding of
and easy to carve. Most of the large fragments are from land use of the area during prehistoric and historic
the Otowi Member of the Bandelier Tuff. periods. Field reconnaissance of the canyon contributed

a great deal of information concerning the "land be-
Pumice is a light colored highly cellular volcanic glass. tween," a rugged inaccessible canyon which in the past

Used to make socio-religious objects, the pumice also had been visited by prehistoric Indians, Spanish pioneer
was utilized by Pueblo potters as temper in Santa Fe colonists, a few ranchers, and an occasional backpacker
Black-on-White and Galisteo Black-on-White vessels; or river runner.
it was adopted by Spanish citizens and Pueblo potters
of the historic period as tempering material. Far from being a "no man's land," White Rock Can-

yon has been a busy and economically productive area
10. Schist for many human groups throughout the millenia Cen-

ters of population were numerous on the Pajarito
Schists of varied mineral composition occur in the Plateau and the Cerros del Rio; however, the canyon,

axial gravel and includes quartz mica schist (4550), with its resources and archeology, tells a story of varied
which was used by some potters for tempering utility activities: the gathering of valuable stone materials from
pots; greenstone (4526), a favorite rock for polishing the ancestral river gravel; the building of trails, shelters,
stone: phyllite (4301), black and satiny, common for terraces and shrines; the daily trek to the river for water
small carved "medicine" stones; and sillimanite schist supplies; and the artisan at work producing stone tools
(4531) or fibrolite, utilized for making axes. and petroglyphs for the future.
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II.2
An Ecological Stratification of the Southern Pajarito
Plateau

DWIGHT L. DRAGER and RICALRD W. LOOSE

INTRODUCTION conform we. those discussed bv Bailey (19131 and Beck
and Haase (1969), who based their comments on

In the field of archeology, one area of current con- Merriam (1894). An attempt was made to choose zones
cern is investigating the way in which prehistoric and which would reflect the location of edible plant re-
historic populations gained a living from their immediate sources which were probably exploited by the pre-
surroundings. Most archeologists believe that the en. historic residents of the area.
vironmental conditions near a site location strongly
influence, if not actually determine, many of the activi- The following report delineates the procedures em-
ties which were conducted at that location. One impor- ploved in developing the aerial stratification and accom-
tant aspect of the environment, which is being investigat- panying vegetative map, the limitations and strengths
ed in this regard, is the vegetative context for archeo- of the stratification, and a comment on the potential
logical site locations, vegetative productivity of the southern Pajarito Plateau

area for human resource procurement.
Two techniques for determining vegetative content

and structure within the vicinitv of site locations are TECHNICAL DATA
used most frequently: ground-based field survey (such
as the one conducted by Tierney, this volume), and in- The photography used for this stratification is on file
terpretations from aerial photographs, the technique at the Remote Sensing Division of the Chaco Center of
employed in this study. the National Park Service on the Universitv of New

Mexico campus. Most of the stratification was done
The research design for the Cochiti Project dictated from a single frame of False-Color Infrared film which

a need to gather vegetative information for an area in was flown in August 1973 by the National Aeronautics
excess of 600 square kilometers. To attempt a ground- and Space Administration. It is listed as mission NASA
based vegetative survey for an area of this size would be JSC 148, frame 13-0015, and at a scale of about I:
an 'andertaking of considerable time and expense beyond 114000. This frame is approximately 24.68 kilometers
the capabilities of the project. For this reason, it was on a side and contains about 609 square kilometers. In
necessary to devise an accurate, yet economical means conjunction with this frame, imagery from the same
through which a large area could be stratified into mission in natural coior was used to verify the deter-
vegetative zones and communities. minations. This film is NASA JSC 248, roll 12.

Such an economical and accurate technique is the use Enlargements of two areas along the Rio Grande

of aerial photography to define and map vegetative River in White Rock Canyoa and a black-and-white
communities for large areas. One or two people, each frame 1-2, labelled S.U.G. Whte Rock. were provided

'I working a few hours, may accomplisn a task which by Koogle and Pouls Engineering of Albuquerque.
would take weeks to complete in the field. Mapping on- These were available for reference during the stratifica-
the-ground requires that an extensive surface area be tion.

covered such that all portions be seen by the surveyor.
This is the only way to be certain that an anomalous The imagery was viewed on a Richard's Light Table
feature does not exist in the center of an otherwise using a Bausch and Lomb 7-power magnifier and an 8-
homogeneous area- for example, a meadow in the middle power Agfa Lupe. The ecological zones and communi-
of a forest. Unless the me idow were seen by a surveyor, ties, derived through an evaluation of the imagery, were
its presence might never be suspected. Aerial photo- plotted on a mosaic of U.S. Geological Survey 7.5
graphs show not only the existence of such anomalies, minute topographic quadrangles. The maps used were:
but also their exact size and location. Thus, through an Bland. N.M.: Frijoles, N.M.. White Rock. N.M.; Canada,
examination of aerial photographs with limited on-the- N.M.; Cochiti Dam. N..M.; Montoso Peak, N.M.; Santo
,round field verification, large areas can be efficiently Domingo Pueblo SW, N.M.; Santo Domingo Pueblo,
and accurately stratified into ecological zones. N.M.. and Tetilla Peak. N..\I. The completed map is on

file at the Office of Contract Archeoloiry. University
For this reason, a technique of vegetative stratifica- of New Mexico in Albuquerque.

tion, employing aerial photographs. was adopted for this
study which resulted in the development of a vegeta- ECOLOGICAL STRATIFICATION
tive map of the southern Pajarito Plateau area. This map
could then be used as data descriptive of the kind and Procedures
distribution of vegetative communities presently charac-
terizing the region. It had been hoped that much of this stratification

could be accomplished with the aid of an International
The general zones, utilized in the stratification. Imaging Systems Digicol. This machine has the capabili-
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ty of identifying different vegetative zones, as well as changing to Transition Zone and then to Canadian Zone
recording the simple measurements of the areas encom- (Bailey 1913). In addition to identifying these three
passed by each zone. Because of the sun angle, much of major zones during the aeriai stratification, twelve native
the imagery available for this stratification was in shade plant communities and two types of modern agnculturai
so that consistent densities over the entire image were fields were delimited. These are as follows: Canyon
not maintained. As a result, the Digicol was unable to Riparian (cottonwood, salt cedar. willowi; Upper
distinguish the difference between some of the major Sonoran Arid (yucca. pricldv pear. chollai; Uppe,
vegetation in the study area juniper and pinyon) and Sonoran Decidt-ous tscrub oak); Upper Sonoran Deci-
thus would not give.reliable area measurements. Also, duous and Cot;;ferous (scrub oak and pinvonj: Upper
the densitometric capability of the Digicol unfortunately Sonoran Coniferous pinyon; pinyon and juniper;
was not operating at the time this stratification was con- juniper); Upper Sonoran juniper Grassland ijuniper and
ducted and could not be used. mixed grasses); Transition Forest ponderosaj: 'ransi-

tion Mountai Meadow Imixed grasses : Canadian
The present stratification was based, therefore, upon Deciduous (aspen); Canadian Coniferous (Douglais firi.

a combination of the following information: 1) results agricultural fields and orchards.
of a visual assessment of color variability reflected on
both the Infrared and natural color film; 2) expected Adjustments
vegetative content and structure in the area based upon
previous research; 3) knowledge of factors known to After completing the initial ecological stratification
condition or affect vegetative content and structure of the southern Paiarito Plateau. it was discovered that a
(such as slope, exposure and elevation), map of the Principal Vegetative Types of Bandeiier

National Monument, a smaller area entirely within the
The most difficult discriminations to make were the boundaries considered by this study, had already been

separation of the lower elevation coniferous trees: produced. This map was made through the use of botn
pinyon from juniper from ponderosa. Differences in ground survey and aerial photography for the National
elevation did help, since ponderosa generally occurs at Park Service and was drawn at the same scale as the
the higher levels. Tree height, which could occasionally USGS topographic maps used for this studv. This *as
be inferred from shadow lengths, also aided in differen- extremely convenient, since the two maps could be
tiating ponderosa from pinyon. Discriminating juniper checked against each other simply by overiaying one
from pinyon was much more difficult. Deciduous upon the other on a light table. With only a few ex-
shrubs, as scrub oak or mountain mahogany, however, ceptions, the zones on the two maps coincided.
produced a very distinct response on the Infrared imagery
and could be delineated without difficulty. The single largest difference was caused by a weather

characteristic of the study area. In August. the date on
Previous research in the southern Pajarito Plateau, an which the imagery used was flown, the temperatures

area of high mesas with narrow steep-walled canyons, are so high and the rainfall so low that most of the trees
suggests that the mesa tops are generally pinyon covered: at the lower elevations stop evapo-transpiration and.
the north-facing canyon walls hold much scrub oak: and hence, stop the production of chlorophyll. Since the
the south-facing canyon walls have little, if any, vegeta- imagery which was used was near-infrared sensitive, the
tion and then usually only cacti. trees at lower elevations registered as black images.

Personal familiarity with the area indicated that the
With expectations of this kind. it was not difficult to trees at the lowest elevations were generally species of

look at known areas on the film to discover the response juniper. Therefore the assumption was made that
a certain type of vegetation would give. One area of juniper "shut down' in August and could be discrimi-
aspen, for example, was identified because it resembled a nated from pinyon, since pinyon still was giving a red
known area of aspen in the Sandia Mountains which had response on the film at areas of higher elevation. The
also been photographed on the same roll of film. Bandelier map showed this assumption to be erroneoub.

Evapo-transpiration "shut down" does occur at lower
Exact zone boundaries were occasionally drawn by dessicated areas, but for both pinyon and juniper. At

following topographic lines on the USGS quadrangles. higher elevations which continue to receive summer
' In such cases as a mesa top pinyon zone bordered by a rainfall, both pinyon and juniper continue to evapo-

north-facing scrub oak canyon zone, this is a reasonable transpire, produce chlorophyll and reflect Infrared.
approach. In other cases, topographic lines indicate the Black images, as opposed to red images, were not con-
location of major features and can be used to identify sidered as a valid criterion for the discrimination of
zone changes: for instance, a north-facing slope which pinyon from jumper. The map zones were changed to
meets a south-facing slope at the crest of a ridge. agree with the Bandelier map and these changes are

reflected in Fig. 11.2.1.
The procedure for transferring the data in the photo-

graphv to the map mosaic was to note major topo- Weather conditions caused also another discrepancy
graphic features such as the river or its side canyons on between the two maps. The Bandelier ground surev dis.
the film, identify their associated vegetation and mark covered that a phenomenon, which had been recorded in
the maps accordingly. When the edge of a zone was other areas of the Southwest, was occurring also on the
encountered, the plant types of the next zone were Pajarito Plateau. The Wetherill Mesa Project in .Mesa
then identified and mapped, and so on. away from major Verde National Park (Erdman et. al. 1969) discovered
features. In this way. the entire area was covered, that in the deep canyons of the Mesa Verde. cold air

would be trapped at night. This "cold sink" had the ef-
Initial Results fect of creating a "colder" ecological zone in the canyon

bottoms. In the Pajarito area, therefore, those canyon
The southern Pajarito Plateau lies in the Upper bottoms at lower elevations hold pinyon and juniper

Sonoran Ecological Zone with the higher elevations while the mesa tops have juniper grasslands. At higher
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11.2 ECOLOGICAL STRATIFICATION OF TilE SOUTHERN PAJARITO PLATEAU

TABLE 11.2.1

CONTENT OF AERIAL COMMUNITIES AND ZONES

AERIAL COMMUNITY SPECIES COMMON NAME

Canyon Riparian Populus fremontii Fremont cottonwood
Populus A nqustifolia Narrow-leaf cottonwoodSdiix lasiolepir Arroyo willow
Tamarix sp. Salt cedar

Typha latifolia Cat-tail

Upper Sonoran Arid Yucca bacchata Yucca
Yucca glauca Yucca
Opuntia spp. Prickly pear
Opuntia spp. Cholla

Upper Sonoran Deciduous Quercus gambeiii Gambels oak
Cercocarpus sp. Mountain mahogany

Upper Sonoran Deciduous Mixture of Upper Sonoran
Deciduous and Upper Sonoran
Coniferous

Upper Sonoran Coniferous Pinyon

Upper Sonoran Coniferous Pin us edulis Pinyon
Juniperus spp. Juniper

Upper Sonoran Juniper Juniperus scopulorum Rocky Mountain juniper
Juniperus monosperma One-seeded juniper
funiperus depeana AUligator-bark juniper

Upper Sonoran Juniper- Juniperus spp. Juniper
Grassland various grasses

Transition Forest Pinus ponderosa Ponderosa pine

Transition Mountain Meadow Pinus ponderosa Ponderosa pine

Canadian Deciduous Populus tremuloides Quaking aspen

Canadian Coniferous Pseudotsuga menziesii Douglas fir

.Agricultural Fields cultivated wheat and corn

Orchard commercial apple orchards

elevations, ponderosa are found in the canyon bottoms fir (Abies spp.) occur in the zone we have marked Tran-
with pinyon and juniper on the mesa tops. The Bande- sitional Forest. This has not been indicated on our map,
lier map showed these zone inversions, and our base map since the areas are small and distant from known archeo-
was corrected. logical site clusterings. Any sites which exist in these ar-

eas would. most likely, be used for the same purposes as
Two additional slight discrepancies exist between the sites which are found in pure Transition Forests which

two maps. First, the Bandelier map indicates sheer rock are far from an Upper Sonoran-rransiuon Zone ecotone
faces along many of the canyon walls. Our map indicates and which contribute little to the available exploitable
most of these areas as Upper Sonoran Arid which con- resources. The primary reason for not delineating these
tains yucca, prickly pear and other desert-dwelling areas was that the film did not show a significant differ-
plants. Since most of these plants do occur in these ar- ence in the Infrared response between ponderosa and
eas, although in low frequency, the category of Upper spruce or fir. This, of course, was not true of Douglas fir

A Sonoran Arid was retained which gives some indication or aspen, and those areas were delineated on our map.
of potential vegetative resources available in the zone.

The availability of the Bandelier ground-based map
The second slight discrepancy which the Bandelier was extremely useful in evaluating the accuracy of a map

map shows, occurs at the highest elevations considered generated solely from aerial photography. Unfortu-
on the maps. In these areas, some spruce (Picea spp.) and nately, it covered only a small portion of the entire
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study area which left a large area yet to be ground- tops. From a point in the canyon 2.57 kilometers above
checked. The discrepancies, found between the two Cochiti, the vegetation is mixed pinyon and juniper
maps, indicated some of the weaknesses of aerial-based along the entire western edge of the study area. This area
ecological studies; however, they also have shown its was originally indicated as Upper Sonoran-Juniper.
strengths. That the two maps agreed, as closely as they
did. may well justify the aerial mapping technique. Cor- The north rim of Frijoles Canyon is ponderosa forest.
rections and readjustments in the aerial map then can be Pinyon and juniper then are encountered at a point 6.44
made from only a few, short well-planned ground check- kilometers below the upper turn-off to Los Alamos on
ing sessions instead of expensive long-term ground State Road 4 above the entrance to Bandelier National
studies. Monument. The campground inside Bandelier on the

north rim of Frijoles Canyon, though called Juniper
Field Check Campground, is located in highly predominant pinyon

vegetation with only scattered jumper present.
A field check of the final map. however, was still re-

quired in order to test its accuracy in areas not already The east side of the Rio Grande River, as seen from
checked against the Bandelier map. Several areas, reflec- State Road 4, is a mixed pinyon-juniper community.
ting different vegetative zones and different physiogra- Though slightly north of the study area. conversations
phic situations, were selected for field verification: with the Cochiti archeological survey crew who worked
1) the Peralta Canyon area; 2) the mesas just to the in this area indicate that pinyon and juniper are also
north of Frijoles Canyon. and 3) an area on the east mixed within the bounds of the mapped area.
side of the Rio Grande River in the vicinity of New
Mexico State RAoad 4. This field check was conducted The survey crew also indicated that pinvon could be
by one of the authors on March 21. 1976. found further south on the east side of the river. This

would suggest that the area which w-as marked as juniper
The entire length of Peralta Canyon, within the without pinyon also was incorrectly assigned on this side

bounds of the study area. was examined. It was found of the river.
that the problem caused by the "shutting down" of
chlorophyll generation at lower elevations, as previously Vegetative Map
discussed, also caused the incorrect assignment of ecolo-
gical zones in this area. After leaving the modern village The vegetative map, reproduced in Fig. 11.2.1, reflects
of Cochiti, which lies at the mouth of Peralta Canyon, the distribution of modern ecological proveniences, both
and traveling up Peralta Canyon to the west, pinyon first life zones and vegetative communities, in the southern
are encountered 1.93 kilometers from the turn-off. At Pajarito Plateau which were defined through the aerial
this point, the pinyon drop down, off the nearby mesas, stratification. This man incorporated the adjustments
and into the canyon bottoms. An apparent "cold air discussed for the Bandelier area. as well as some of the
trap" is strong enough to allow pinyon to live here. Be- observations made during the field check. Table 11.2.2
low this point in the canyon, jumper is the only tree; quantifies the distributions of these zones by drainage
however, pinyon does grow on the surrounding mesa basin for the study area.

TABLE 11.2.2

SUMMARY OF ECOLOGICAL COMMUNITIES BY DRAINAGE BASIN
(all measurements in square kilometers and per cent of total)

UPPER SONORAN TRANSITION CANADIAN

Basin Name a.Cat Number 9652 . - 6

Alamo 0.5 2.8 0.6 0.1 1.4 1.0 2.2 9.2 17.8
(2.6) (15.7) (3.4) (0.3) (7.8) (5.8) (12.6) (51.8)

Ancho 0.8 1.7 1.1 6.1 0.3 0.2 7.9 18.1
(4.6) (9.5) (6.1) (33.4) (1.9) (0.9) (43.6)

Arroyo Montoso 2.1 21.1 1.9 25.1
(8.5) (83.9) (7.6)

Bland 0.1 1.3 0.1 2.2 2.8 27.7 0.3 19.1 53.6
(0.2) (2.3) (0.1) (4.1) (5.2) (51.8) (0.5) (35.8)

Canada de Cochid 3.2 14.1 18.4 55.7
(TetUa) (9.1) (39.5) (51.4)
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11.2 ECOLOGICAL STRATIFICATION OF THE SOUTHERN PAJARITO PLATEAU

TABLE 11.2.2 (cont.)

UPPER SONORAN TRANSITION CANADIAN

2z M= . --- +
Basi Name 196 -. 9

or Number 96 A. , ~ a.

C .n.da del Bucye 5.4 0.2 2.4 0.9 8.9
(60.7) (1.9) (27.2) (10.2)

Capulin 1.8 2.1 0.4 9.9 8.8 7.1 17.4 0.1 0.6 48.2

(3.7) (4.4) (0.9) (20.4) (18.3) (14.7) (36.1) (0.2) (1-3)

Cedro 2.4 0.4 2.3
(85.0) (15.0)

Ghaquehw 0.3 0.7 0.3 2.9 0.2 4.4

(6.4) (15.0) (7.5) (67.6) (3.7)

Los Alamo, 4.6 4.7 4.3 1.0 14.6
(31.7) (32.0) (29.6) (6.7)

Lummis 0.3 2.9 1.9 3.9 1.8 1.6 5.3 17.7

(1.7) (16.6) (10.8) (22.1) (10.1) (9.0) (29.7)

Media 0.8 0.8 0.9 4.9 8.2 0.2 0.1 0.01 0.1 16.0

(5.2) (5.2) (5.4) (30.4) (51.2) (1.1) (0. ) (0.1) (0.)

Mortendad 0.2 7.0 0.5 1.3 4.4 13.4

(t.4) (52.2) .(3.5) (9.6) (33.)

pajam. .0.2 6.5 0.3 0.4 15.4 1.0 25.8

(0.9) (27.2) (1.5) (1.7) (64.8) (4.1)

Peralws 1.7 0.8 0.7 10.4 40.4 0.8 2.2 59.0

(2.9) (4.8) (11) (17.6) (68.4) (1.4) (3.)

potrilc 1.5 2.6 0.6 4.7

(32.6) (54.9) (1-"5)

Rio Chiquito above 1.1 3.7 0-3 5.4 1.1 19.3 2.7 1.7 35.3

junction with Bland (3.1) (10.4) (0.7) (15.3) (3.0) (54.9) (7.8) (4.8)

Rio Grande below 4.7 
11.7 16.4

White Rock Canyon (28.6) (71.4)

Rio Grande in 0.1 10.8 0.7 2.6 0.3 29.2 15.0 0.4 59.6

White Rock Canyon (0.2) (18.1) (1.1) (4.4) (1.4) (49.0) (25.2) (0.6)

Rita de Fnjoles 0.8 1.7 0.9 1.9 0.2 0.3 22.5 28.3

(2.7) (5.9) (3.1) (6.7) (0.8) (1.0) (79.8)

Sanche2 0.4 0.5 0.4 0.9 1.8 4.9 10.4 0.1 19.4

(2.0) (2.7) (2.0) (4.7) (9.2) (25.3) (55.4) (0.6)

Sandia 8.4 1.9 1.3 3.9 15.5

(54.1) (12..) (8.6) (24.8)

Santa Cruz 1.4 4-5 2.2 3.1
(17.6) (55.1) (27.3)

Santa Fe 3.3 2.7 39.1 45.1

(7.4) (5.9) (86.7)

Separ-I Ja 47.7 9.6 57.3
(83.3) (16.7)

Three .Mile 0.2 3.4 0.9 4.3

(4.0) (75.0) (21.0)

Water 1.4 0.5 0.5 7.2 1.9 0.3 14.7 3.9 30.4

(4.6) (1.65) (1.65) (23.8) (6.2) (0.9) (48.4) (12.8)

35

• . 1I: ....... . . _



D.L. DRAGER and R.W. LOOSE

TABLE 11.2.2 (coat.)

UPPER SONORAN TRA-NSiMON CANVADIAN

Basin Name =. a
or Number 9

Bazin Nuzube 1 0.03 7.1 1.87
(0.4) (81.2) (18.4)

2 0.6 1.0 1.6
(39.7) (60.3)

3 2.0 0.6 2.6
(75.4) (24.6)

4 1.8 0.2 2.0
(88.4) (11.6)

50.6 0.1 0.7
(93.8) (6.2)

6 0.9 0.6 1.3
(60.1) (39.9)

7 3.1 0.8 3.9
(79.0) (21.0)

8 0.1 2.2 0.2 2.5
(3.2) (88.5) (6.3)

9 0.6 6.5 2.5 9.6
(6.1) (68.1) (25.8)

10 0.1 1.5 0.2 2.1
(4.8) (85.7) (9.5)

11 0.1 0.6 0.1 0.8
(10.8) (76.2) (13.0)

12 1.2 1.1 03 2.6
p(45.1) (42.4) (12.5)

1S 2.8 0.7 3.5
(80.8) (19.2)

14 0.04 4.6 1.7 6.3

16 2.6 2.6
(100.0)

17 1.8 1.8
(100.0)

18 2.0 2.0
(100.0)

19 1.9 1.9
(100.0)

20 3.2 3.2
(100.0)

21 1.7 1.7
(100.0)

22 1.3 0.05 1.4
(96.6) (3.4)
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11.2 ECOLOGICAL STRATIFICATION OF THE SOUTHERN PAJARITO PLATEAU

TABLE 11.2.2 (cont.)

UPPER SONORAN TRANSITION CANADIAN

4 ~
4 -.

BasinNamse - 96 .7 Z
orNwnber ic C: - C

Basin Number 23 1.0 0.04 1.04
(96.3) (3.7)

24 3.1 1.4 4.5
(68.3) (31.7)

Total 14.1 44.8 6.8 8.5 72.4 22.9 295.8 121.2 145.2 0.2 0.7 21.1 753.7
(1.9) (6.0) (0.9) (1.1) (9.6) (3.1) 138.9) (16.2) (19.4) (0.05) (0.1) (2.8)

Both the field check and the Bandelier work isolated economically productive resources which occur within a
one major problem area in the aerial stratification: an region. A study of the location of edible native plants,
inability of the film to distinguish different Upper Son- which were known to have been used as food resources
oran Coniferous communities (pinyon from pinyon-juni- by prehistoric and historic residents of New Mexico, has
per from juniper). Consequently, a residual category of been conducted by one of the authors (Drager n.d.).
Upper Sonoran Coniferous (undifferentiated pinyon The results of this study provide some information con-
and/or juniper) was developed. For those areas which cerning differences in the productivity of ecological
were field checked, the pinyon, pinyon-juniper and zones in New Mexico; the data are summarized below.
juniper communities are distinguished on the vegetative
map. For those areas which were not field checked. this This study partly was based upon information derived
residual category was employed. In general, however, from Castetter (1935); Elmore (1944); Harrington
pure juniper communities are found in the lower eleva- (1913); Martin et aL (1952); Robbins et aL (1916);
tions, followed by mixed pinyon-juniper and pure Standley (1911); Stevenson (1915);and White (1944). A
pinyon communities. total of 47 types of native edible plants were examined

for their distribution in New Mexico. Using the life zone
A COMMENT ON THE PRODUCTIVITY categories established by Merriam (1894) as applied to

OF ECOLOGICAL ZONES New Mexico by Bailey (1913) it was found that certain
ecological zones could be expected to yield greater num-

The stratification of an area into vegetative communi- bers of edible plant resources than other zones. Tables
ties is only the first step in an evaluation of the biotic re- 11.2.3-5 summarize, by zone. the distribution of the
source potential of that area. In fact, one anticipates monitored plants.
variability in the distribution and number of usable or

TABLE 11.2.3

SPECIES OCCURRENCE BY LIFE ZONE

Edible Plants Lower Sonoran Upper Sonoran Transition Canadian Hudsonian

Agave spp. x x
Ailium spp. x x x X
Amaranthus retroflexu xi x X
Amelanchier spp. x X
.4scleptas spp. x x
A.stragw s spp. X X x
Atriplex spp. x X
Berbern spp. x x x
Calochortus Nuttalii x x x
Ceanothus Fendleri x
Celtis reticulata X

, Chenopodium spp. X K
* ~Ceome semdata x

Cymtopterus Fendle--i X I.
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TABLE 11.2.3 (cont.)

Edible Plants Lower Sonoran Upper Sonoran Transition Canadian Hudsonian

Cyperus m/lexus x x
Dasylir'on Wheeeri x
Echinocereus spp. x x
Ephedra spp. x x
Frag ar spp. x x
Frasera speciosa x
Helianthus annuus x x
fUgMs major x
Juniperus spp. I
Liatris puncta x x
Lycium pailidum x
MammilLar spp. x x
Ounothera spp. x x
Opuntia spp. x x
Physalis spp. x x
Pinus edulis x
Portulaca oleracea x x x
Arosopis spp. x
Prunus americana x
P'unus melanocarpe x
Quercus spp. x x x
Rhui tilobata x x
Ribes spp. x x x x
Rosa spp. x
Rubus paruiflorus x
Rubus arizonensis x
Rudbeckia laciniata x x
Rumex spp.
Sambucus spp. x x x
Smilacina amplexicaulis x
Typha latifolia x x x
Vitis arizonica x x
Yucca $pp. x

TABLE 11.2.4

NUMBER OF EDIBLE SPECIES PER LIFE ZONE

Life Zone Number of Edibles Ecotone Number of Edibles

Lower Sonoran 20 Lower Sonoran-Upper Sonoran 39
Upper Sonoran 35 Upper Sonoran-Transition 44
Transition 30 Transition-Canadian 30
Canadian 7 Canadian-Hudsonian 7
Hudsonian S Hudsonian-AJpine 3

Acknowledgement must be made to the Remote Sen-
sing Project of the Chaco Center, National Park Service.
for the use of their equipment and space to accomplish
this work.
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11.3
A Vegetative Survey of White Rock Canyon: 5280-5400 Foot
(1610-1646 Meter) Elevations

GAIL D. TIERNEY with field assistance by LISA A. JONES

INTRODUCTION nus (rabbitbrush, or locally "chamisa"); Apache plume:
several species of Artemisia, and Yucca, but few pinyon

The material presented in this report is the result of a pines. Plants, found on the banks of the river and on the
vegetative survey of certain portions of White Rock Can- beds and margins of the intermittent streams joining the
yon which lie between 5280 and 5400 ft (1610-1646 m) main canyon, are generally atypical of the Upper Sono-
elevation. It extends along the Rio Grande trough from ran Zone They are the consequence of the highly
approximately 35 degrees 39 minutes 0 seconds to 35 equibility and more mesic conditions which prevail in
degrees 41 minutes 12 seconds north latitude. The term the canyon troughs.
of the survey was from April 3. 1975 to late May, 1975,
twelve days of this period were devoted to useful field Climate
work.

The climate in White Rock Canyon has not beenThe immediate objectives of the survey were to ob- studied. The available data apply to the nacroclimateserve, record and retrieve physical evidence oi the vege- of the surrounding region, and even that must be in-ration types and patterns which prevail within the stated ferred from averages of the pertinent quantities whichelevation regimes; specifically, those regimes soon to be are measured at widely spaced stations. The followingsubmerged by the filling of Cochiti Lake. The long term information is, therefore, presented only as a guide for
ecological and botanical study objectives were to provide establishing regional climatic parameters. The quantita-
information concerning the general environmental con- tive material is taken from contour maps in Tuan et at
text for human adaptation within the White Rock Can- (1969).
yon area.

The present study was necessarily limited to a narrow I. Precipitation
range of elevations at the bottom of the canyon and the
material presented is botanically descriptive rather than The regime of White Rock Zanyon is and to semi-
analytical in character, arid. The average annual precipitaion is approximately

10.2 inches (264 mm). Of this amount. 1.7 inchesA previous study, conducted by Dan Witter (1975), (144 me)are deposited in winter (Dccember-Februarv);
characterizes the vegetative zones and plant associations 1.5 inches (39 mm) in spring (March-May); 5.0 inches
to be found within the wider environs of the canyon. (129 mm) in summer June-August); and 2.0 inchesThe earlier study was based upon field observations (52 mm) in fall (September-November).
which were made during a short survey in January,
1975, and provides much of the terminology and frame- The spring precipitation figure may give a false im-work for the present report. Witter's terminology was presion of the moisture available within White Rockused consistently for organizing and structuring our ob- Canyon during that season. The west side of the canyon
servations, though there are instances where his charac. is cut by many tributary and drainage channels whichterizations are altered (one must remember that Witter's originate on snow-bearing elevations lying to the north-survey was conducted in mid-winter). Such instances of west on the Pajarito Plateau. Also, the spring flooddisagreement are cited, as they arise, in the relevant ma- season of the Rio Grande generally begins in April or
terial following Witter's prefatory section. May (see Brkenridge, this volume).

GEOGRAPHICAL OVERVIEW 2. Temperature

Life Zones The averaged daily temperature in the vicinity of
White Rock Canyon is approximately 32 OF in JanuaryThe location of the study area, and the approximate and 700 F in July. The quoted annual minimum andsites of selected areas for the vegetation survey, are maximum temperatures are respectively -120F and 98"shown on Fig. 1.3.1. The study area lies entirely within F. The diurnal temperature variation on the open rim ofthe Upper Sonoran Zone. In the environs of White Rock the canyon may exceed 40°F in spring and slightly less

Canyon, this zone may be traced upwards, out of the in fall. However, the amplitudes of the seasonal andelevation range of interest, to altitudes above 7000 ft diurnal variations in temperature are probablv smaller
12134 m) (Robertson 1968). within the canyon than the values just quoted. due to

the reflection of thermal radiation and heat traooing bvVisually dominant and representative vegetation of the canyon walls. These thermal effects compete withthe Upper Sonoran 5300-5400 ft (1616-1646 m) levels the convective cooling of the diurnal canyon winds, coolin White Rock Canyon includes: one-seeded juniper: downvalley winds at night and warm upvalley winds ingrama grass; snakeweed; several species of Chrysotham- the daytime. The net effect, however, is unknown.
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The spatial variations in temperature, within the can- terest. Many of his conclusions regarding the causes of
yon at any given time of day or season, are likely to be different vegetative patterns observed in narrow canyons
very significant for the vegetative growth to be observed, should, nevertheless, apply to extensions of the tributary
Such spatial variations could show up on the seasonal canyons below 6000 ft (1829 m). As demonstrated by
level as a difference of as much as three weeks during his data, differential exposures and mesicness in the can-
the onset of the growing season for two locations direct. yon troughs often combine to invert the "normal"
ly opposed on the river; or on a diurnal basis, as temper- ordering of plant communities with increasing elevation
ature differences of as much as 80 F between south fac- above mean sea level. Robertson also gives a check list of
ing and north facing sides of the canyon. For further plant species recorded in the Cochiti-Bland Canyon area
information, refer to the data for Frijoles Canyon in (some 67 families and 367 species) which should be
Tuan etal(1969). invaluable for future resource studies relevant to the

area. Slightly less than one third of the recorded species
The canyon surroundings experience about 168 in his check list were observed in the present study.

frost-free days: that is. days in which the temperature
always exceeds 320 F. This period is, of course, longer Koehler's work (1974) concentrated on the ecological
than the proper term for the growing season which re- impact of feral burros on Bandelier National Monument
quires daytime minimum temperatures in excess of 400 lands. It is mentioned here because it tends to confirm
F. The term of the growing season, within White Rock indirectly our present observation, that much of the
Canyon, is probably highly location-specific. The last range within the study area is severely disburbed.
frost in spring for the region occurs not later than May Koeher's map of vegetation shows poor to very poor,
5, and the first frost in the fall is not earlier than Octo- deteriorating conditions for the pinyon-juniper and
ber 20. juniper communities located along the southeastern

boundaries of the Bandelier National Monument. Al-
3. Exposure and Insolation though the present study area lies to the south and east

of the Monument boundary, Koehler's assessment can be
White Rock Canyon lies in that part of New Mexico maintained although the major causes of disturbance are

which receives approximately 75% of the annual possible different.
sunshine. However, within the canyon trough and
especially on the river bed, the horizons may be obscur- Content and Structure of Vegetative Zones
ed by canyon walls up to and including angles of 700. in the White Rock Canyon Area
This shadowing effect may diminish the daily amount of
direct solar radiation received by a given vegetation plot. In mid-January, 1975, a brief botanical survey of por-
Similarly, the sky solid angle which determines the tions of White Rock Canyon and its immediate environs
amount of diffuse radiation received by a plot may be was conducted by Dan C. Witter. During this survey, one
reduced to 30% of its flat-plan value. All intermediate half day was spend in a general reconnaissance of the
exposures seem possible, and this wide variation proba- area and two days were spent recording vegetative in-
bly accounts for much of the heterogeneity observed formation for nine transects located in lower White
within the vegetation patterns. Rock Canyon (see Witter 1975). Based on the theoreti-

cal principle of dominance and augmented by informa-
PREVIOUS WORK IN THE AREA tion collected during this survey, three taxonomic levels

of vegetative structure (ecosystem, biotic community
With the exception of a brief botanical study con- and plant association) were proposed for the general

ducted by Witter (1975), there appears to be a lack of White Rock Canyon-Pajarito Plateau area. Also, botani-
published works on the ecology, botany or climate of cal content for each level was sugested. These are sum-
that portion of White Rock Canyon covered by our siar- marized in Tables 11.3.1-3, and have been reproduced
vey. A comprehensive search of the literature was not from Witter (1975) and from Witter's field notes (Witter
made: however, the brief review of the literature did n.d.) which are on file at the Office of Contract Archeol-

consider local sources such as MS and PhD theses as well ogy, University of New Mexico. Definitions pertinent to. as State Agency reports. Some works on relevant topics these summaries are included below.
or neighboring geographical areas are reviewed below. 1. DOMINANCE

Among the earlier related work at White Rock Can- The basic concept (of dominancel centers on the
yon, is an analysis of the floral remains recovered from degree to which one species is able to influence
pithouses excavated during the 1963 field season of the both its own environment and the environment of
Cochiti Dam Archeological Salvage Project (Ford 1968). other species. It is a measure of the ecological ir-
Apart from the cultigens (mostly corn) found within portance or significance of a species in relation to
several pithouses, Ford and his colleagues analyzed and other organisms associated with it. The idea of
were able to identify several fragment of wild plants dominance may also be extended to life forms orfound inle aoiaetin witheterl framnts of te plant structural propertes of groups of species. Domi-
found in association with the ruins. None of the plant nance is a systemic property and is not measured
species, so identified, are unusual in any way. They all directly by indices or other estimators such as
grow contemporaneously and are common in the proper percentage of ground cover, biomass, stratifica-
season within the canyon, or on the open flats and tion of canopies, etc. (Witter 1975:32).
woodlands near the mouth of the canyon, about three
kilometers south of the present area of interest. 2. ECOSYSTEM

Other related and informative works are incorporated Ecosystem is primarily defined as a unit of energy
flow which implies an agregation of organisms

within those these by Robertson (1968) and Koehler self-ofganized on the basis of energetic relation-
(1974). Robertson compared the flora of Cochiti and ShipL It is usually assumed to be a consistent
Bland Canyons above the 6000 ft (1829 m) level which, unit structurally (forest, grassland, etc.) with a
unfortunately, is well above the elevation range of in- common microclimate (Witter 1975:32).
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11.3 A VEGETATIVE SURVEY OF WHITE ROCK CANYON

3. BIOTIC COMMUNITY site in question; and finaly, certain information provi-
ded by the OCA field staff. Local weather and time limi-

Biotic community is used..as the variability of tations also determined the choice of study areas.
polythetic patterns of dominant plants and asso-
cated animals and plants within the general area.
Biotic communities were defined on the bais Survey Procedures
patterning of dominant plants and regularities of
associated planu. It is used here as a hither taxo- Essentialy the same procedure wa followed at each
nomic category than plant association (Witter of the vegetative survey areas which were selected for
1975:32). study.

4. PLNT .S OCIATION Site location was first determined and recorded on an
oaerial photomap. Rough triangulation on prominent

blAry within e biotic community. The asumption terrain features located the center of the area within an
underlyin a biotic community .s that multiple error circle of a 100 m radius. The approximate latitude/

determining factors are interacting to produce a longitude and elevations were later determined by cons-
daracteristic assemblage of organisms. However, paring the positions marked on the aerial photomap with
within such an environment, it is usual for one a 7.5 minute series, USGS topographical map (Cochiti
determining factor lusually the one most inde- Dam, NM., N3537.5-W20615/7.5, 1953). The error in
pendent) to vary while the others remain some- quoted elevations thus will be plus or minus 10 feet.
what constant. This variability tends to produce
significant changes in the vegetational structure. We then walked trough the vegetation stands str-
relative species composition, and the relative o d the cetro the v tand s
density. It is this variation which is here classi- rounding the center of the site, and recorded the types
fled into plant associations (Witter n.d.). and degree of abundance of the observed plant species.

A second walk was then made, over approximately the
5. ABUNDANCE same route as the first pathway, for the purpose of col-

lecting and pressing specimens of plants which were
-dominant (D) (see above for definition); com- rare. or common, but unidentifiable in the field. De-
mon (C), or generally distributed, forming about pending upon the natural area and terrain type of the
one haLf or one third of the gound cover; locally
common (LC), same as common except that chosen survey area, these walks ranged from one-half
stands occur in dumps rather than being evenly acre to five acres (1 acre - 4046 m2 ). All botanical
distributed, few (F), less than one half or one specimens were pressed in standard plant presses, and
third of the pound cover; locally few (LF), stored for later use.
sparse clumps instead of a general scatter, rare
(R), only occur occasionally, insinificant eco- When transect and quadrat counting was feasible and
logically (Witter 1975:31). appropriate, we marked off an area and proceeded to

count plants in successive 3.5 x 3.5 m sectors. Counts
Witter proposed four ecosystems: I) Jemez Mountain were only made of those species which were not rare and

Slope Ecosystem; 2) Jemez Piedmont Ecosystem: 3) were field-identifiable, or deemed capable of receiving
Rio Grande Valley Ecosystem; and 4) White Rock Can- positive identification in the laboratory. (Note: there is
yon Ecosystem. A general description of each ecosystem some ambiguity in the operational definition of "count-
and a brief discussion of some of the parameters condi- ing" plants. The method of counting, which was used, is
tioning each ecosystem are summarized in Tables 11.3.1. explained below in the Key to Plant Lists and Tran-
Table 11.3.2 suggests the species complement for each of sects.) The transect locations and directions were always
the biotic communities proposed for the area with their chosen with the intent of cutting through a representa-
relative abundance, and shows which communities cor- tive cross-section of the plant communities, rather than
respond to the aerial communities proposed by Drager trying to include certain singular or atypical features.
and Loose, this volume. Table 11.3.3 suggests the struc- However. descriptions of anomalous vegetation were re-
ture and content of the plant associations proposed for corded in the field notes.
the present study area.

When time permitted, sample measurements were
FIELD METHODS taken of typical dimensions of the dominant vegetation

in the transects. Certain areas were resurveyed on foot a

The Selection of Vegetation Survey Sites third time to verify, amend, or supplement our initial
impression.

After a brief walking reconnaissance of the study area

and recognizing the time limitations for field work, it DATA FROM SELECTED VEGETATIVE SITES
was decided that efforts should be concentrated upon
the intensive study of each of a series of typical and The data from ten selected vegetative sites are pre-
accessible stands of vegetation within the elevation re- sented in the following sections. Each site is located and

ime which were threatened by the filling of Cocniti given a summary description; a plant species list is also
Lake. The announced fill rate of the lake dictated the attached. Transect frequency plots and comments for
order in which survey at different elevations was con- certain sites are also included.
ducted. Selected river-side communities at elevations
5280 plus or minus 3 ft (1610 m plus or minus 1.0m) Key to the Plant Lists and Transect Plots
were studied first.

Each entry in the lists of observed plant species lists
The remaining criteria for the selection of a particular a notation including the rough degree of abundance, the

area of intensive observation were: apparent differences common name of the plant, the plant genus, and. if
between the site's vegetation and the plant communities known, the plant species. For example:
seen in previously surveyed sites; the accessibility of the D-LF One-seeded juniper Jumperw monosperma Jumo
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TABLE 11.3.1

ECOSYSTEMS FOR THE PAJARITO PLATEAU - COCHITI AREA

JEMEZ MOUNTALN SLOPE ECOSYSTEM JEMEZ PIEDMONT ECOSYSTEM
(Transition Life Zone) (Upper Sonoran Life Zone with ecotonal effects with

Transition Life Zone)

1. increased precipitation UJemez climatic system) 1. intermediate precipitation

2. cooler temperatures 2. intermediate temperatures

3. generally greater equibility 3. intermediate equibility
a. minimum-mesic
b. maximum-xeric

4. altitudinal zones on the south, east and lower 4. biotic communities:
slopes a. Pinyon-j uniper
a. minimum-mesic ponderosa climate, but xeric effects from
b. maximum-xcric southwest exposure and steep slopes

b. Side Canyon Riparian
5. biotic communities mesic effects in canyon and equibility. run-

a. Ponderosa Montane ning water results in riparian species
steeper slopes c. MesaJuniper-Grama

b. Montane Meadow xeric, low equibility because of general ex-
flat slopes posure

c. Douglas Fir d. Mesa Draw
higher elevations (Canadian Life Zone) greater shelter from winds and sun, especi-

ally on the south and west sides and bot-
toms, with increased mesic, equible condi-
tions

RIO GLANDE VALLEY ECOSYSTEM WHITE ROCK CANYON ECOSYSTEM
(Upper Sonoran-Riparian Zones) (Upper Sonoran-Riparian with Transition Elements)

1. decreased precipitation 1. gradient from intermediate precipitation/tempera-
ture to the cooler and more moist effects produ-
ced by the proximity to the Jemez Mountains

2. increased temperatures 2. increased equibility resulting from reduced wind
effects, solar warming and higher humidity

3. less equiility 3. canyon width-depth ratio

4. biotic communities 4. biotic communities:
a. Open Valley a. Riparian-Juniper

not as xeric, mainly on the west sloped or more xeric, important subdominant species
alluvial sails retaining moisture change depending on proximity to Jemez

b. Juniper Grassland Mountains; exposure by height, width, and
mainly on dry, exposed mesas with gravelly angle to north of canyon walls, slope, and
or stony soils closeness to canyon rim or bottom

c. Bosque b. Mountain Mahogany
mesic because of proximity with a braided maximally mesic; located relatively close to
river and less shallow water table; poor Jemez Mountains; effects from seeps from
equibility macroclimate but high equibility the consolidated conglomerate sides
microclimatically beneath the canopy c. Deciduous Riparian

d. Flood Plain xeric conditions of exposure with increased
flat, clayey soils, periodic flooding in past photosynthesis period; away from jemez
now under irrigated conditions Mountains but located on an alluvial bank

near the river thus increasing mesic effectsd. Stream Side
narrow channel caused by regular flooding,
otherwise poor equibility, but very wet
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TABLE 11.3.2

BIOTIC COMMUNITIES FOR THE PAJARITO PLATEAU - COCHITI AREA

COM.MUNITY SPECIES ABUNDANCE AERIAL ZONE

Ponderosa -Montane Ponderosa Dom-C Ponderosa
Holly Leak Oak LF
Mountain Mahogany LF
juniper LF
cf. Echinocereus R
Small Rabbibrush R
Prickly Pear R
cf. Mountain Poa LC
Grama Grass LC
Side Oats Gram. LF
?Nolina R
Apache Plume R
Cholla R
Large Rabbitbrush LF
Pinyon LF

Mlontane Mecadow Gram. Grass Dom-LF.LC Mountain Mleadow
cL. Mountain Poa Dom-LFLC
Large Rabbitbrush LF
Snakeweed F
?Winterfat I-P

Pinyon-juniper Escarpments Pmnyon Dom-LF Pinyon-jtuniper
juniper Dom-LF
i-bUy Leak Oak LF
Mountain Mahogany LF

Side-Canyon Riparian Cottonwood Dom-LF Canyon Riparian
j uniper Dom-F
Ponderosa Dom-LF
Willow LF
Russian Olive R
Pinyon R*1cf. Cholla R
Large Rabbitbruah LF
Grasses LC

Si?Alder LF

Mesa juniper-Grarna Grass juniper Dom-F J uniper
Grama. Dom-C
cf. Mountain Poa LF
Snakeweed LF
Small Rabbitbruah LF
Cholla R
Pinyon R
Side Oats Gram. LC

Mvesa Juniper-M ixed Grasses Juniper Dom-LF J uniper Grassland
Gram. Grass Dom-LC
GaLleta. Grass Domn-LC
?Muhienbergia I-F
Large Rabbitbrush LF
Small Rabbitbrush LF
Snakeweed LF
Three Awn I-F
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TABLE 11.3.2 (coat.)

COMMUNITY SPECIES ABUNDANCE ARIAL ZONE

Mesa Draw j uniper-Ponderosa juniper Dom-F juniper
Ponderosa Dom-LF
Grama. Grass LC
Pinyon LF
Large Rabbitbrush LF

Bosque Cottonwood Cottonwood Dom-C Riparian
Tamarisk LF
Russian Olive LF
Taller Grasses LC

Flood Plain Grasses Under Cultivation /Pasture Modern Fields

White Rock Canyon J uniper Dom-F juniper
Ripauianjuniper Gambles Oak LF

Holly Leak Oak LF
?Mountain Myrtle LF
Chola LF
Prickly Pear R
Apache Plume LF
Hackberry LF
Large Rabbitbrush LF
Small Rabbitbrush LF
Snakeweed LF
Pinyon R
Ash R
cf. Poa LF
Side Oats Crania LF
Narrow-leaf Yucca R
Gooseberry R
Composite Shrub LF
Sagebrush LF

White Rock Canyon Mountain MaoayDom-F juniper
Mountain Mahogany juniper L F

Apache Plume LF
Holly Leak Oak LF

Broad-leaf YuccaR
Pinyon R
Grape R
Large Rabbitbrush LF
Small Rabbitbrush LF

White Rock Canyon Riparian ?Cottonwood Scrub Oak
Deciduous Woodland ?Hackberry Deciduous Trees Dom-LC

Large Shrubs LF
Small Shrubs LC

White Rock Canyon Apache Plume Dom-LF juniper
Side Shrubs Russian Olive LF

Tamarisk LF
Grasses LC

Bare Cliff Face Small Shrubs R Yucca, cholla,
prickly pear
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TABLE 11.3.3

PLA"NT ASSOCIATIONS WITHIN THE WHITE ROCK CANYON

RIPARIAN JUNIPER COMMUNITY

ASSOCIATION SPECIES ABUNDANCE

Canyon Bottom Juniper Dom-F
Juniper Grama Grass LF

Large Rabbitbrush LF
Small Rabbitbrush LF
Snakeweed LF
Prickly Pear R
Apache Plume R
Grape R
Deciduous Shrubs R

Canyon Bottom isame as first, except)
Juniper-Holly Leaf Oak Holly Leaf Oak Dom-LF

Canyon Bottom (same as first, except)
Juniper-Hackberry Hackberry LF

Mountain Myrtle LF

Canyon Bottom (same as first, except)
juniper-Cholla Cholla LF

Canyon Bottom (same as first, except)
Juniper-C-ambles Oak Gambles Oak LF

Canyon Bottom (same as first, except)
juniper-Sagebrush Sagebrush LF

Juniper-Grama Grass Juniper Dom-F
Grama Grass Dom-C
Side Oats Grama LC
Poa Grass LF
Small Rabbitbrush LF
Snakeweed LF
Narrow-leai Yucca R
Cholla R
Pinyon R
Gambles Oak R

Canyon Side Jumper Juniper Dom-F
Snakeweed LF
Grama Grass LF
Side Oats Grama LF
(taller grasses) LF
Pinyon R
Prickly Pear R

Riverbank Apache Plume Apache Plume Dom-F
Large Rabbitbrush LF
Small Rabbitbrush LF
Snakeweed LF
italler grasses) LF

Rivrer Flat Snakeweed LF
(taller grasses) F
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If a plant appears in a transect frequency plot, its name the few quadrat arrays which are not linear should be
is used in an abbreviated form (i.e. Jumo, above), self-explanatory.

The indicators of the approximate degree of abun- 2. Plant Units
dance are those used by Witter (1975):

All plant counts were made at "ground level." That
D = dominant specis of the community. is, the number of distinguishable discrete plants for each

C = common, or generally disturbed, forming species which lay within the quadrat boundaries were

about one third to one half of the ground literally counted whenever possible. This was possible
cover, for most of the minor (and some of the dominanti

vegetation in the transects. For these,
LC = locally common, the same as common ex-

cept that stands occur as dumps instead of one unit = one plant.
being evenly distributed.

For certain types of vegetation, a discrete count is
F = few; less than one third of the ground cover obviously not feasible. The areal coverage at ground

but not rare. level must be substituted for an actual count. For the

LF locally few; the same as few except that present data, areal coverage was used for Apache plume
stands occur as clumps. (Fallugia paradoxa) and the grasses which are denoted

collectively by the abbreviation GR.M\I in the plots.
R = rare; very occasional; often the only spec- for these species,

men to be seen.
one unit = 1 ft 2 (.093 in

2 ) of ground cover.

In addition to the plant lists for the individual sites, a

comprehensive check-list of plant species recorded in all Stands of cholla and patches of pad cactus (generallyv
study areas is given in Appendix II.3.A. The check-list any of the Opuntia spp.) require an intermediate denri-
also cites the known ethnobotanical references which tion of the plant unit. For these species. we use:
quote nutritional, medicinal or other economic uses for
the given plant. one unit = one distinguishably discrete plant or.

when bases are clumped 1 ft 2 of cover.
I. Transect Plots

The transect plots are presented in a form which Thus, the areal coverage of Opuntia spp. may not be ac-
preserves and exhibits different distributional patterns of curatelv inferred from the transect data. When in doubt,
the species with one another and with the underlying the 1 ft 2 cover definition should be used as the more
terrain features. At the same time, quantitative informa- realistic of the two alternatives.
tion for computing areal density estimates is provided.
An explanation of the transect plot shown below fol- VEGETATION SURVEY: SITE A
lows.

I .! "Date surveyed: April 5, 1975.

OPuN 
Location

.Jumo
I0 1 Site A is the only survey area which is located on the

(1) (32) east side of the river. It lies in the vicinity of 35o 40'

24" N latitude. 1060 18' 18" W longitude, and at the
a. A species abbreviation ("Jumo") appears at the left western edge of archeological site LA 12463.

of each row of sectors. The data within the boxes of that
row apply to the species. Occasionally, since there are a Summary Description
limited number of rows per sheet, we insert data for a
different species whenever necessary for the sake of The survey area lies on an old sand bar formed on the
compactness (the plus .12 OPUN"). inner side of a deviation of the Rio Grande. The soil

nearest the river is a sandy alluvium, light grey to buff in
b. The numbers appearing without parentheses at the color, and grading into a stabilized colluvium which

bottom of each column of boxes ("10" and "ll") are overlies basalt boulders near the canyon wall. Elevations
the transect sector numbers. The 3.5 m x 3.3 m quadrats along the transect run from 5283 ft (1610 mI to approx-
in a transect are numbered consecutively. imately 5300 ft (1616 m). The average slope over the

transect is 7.50 (100 - 12 in the quadrats nearest the
c. The numbers within parentheses appearing below cliff face).

the sector numbers ("21" and "32") are the total num-
ber of plant units counted in that sector (quadrat). See The plant community is White Rock Canyon Riparian
below for the present meaning of "plant unit." Juniper: there is a low density of juniper and small deci-

duous shrubs. Within this community several distinct
d. The decimal fractions which appear in each box plant associations are observed. These are, starting at the

".30" and ".12") give the fraction of the total plant river edge:
units in the quadrat which are represented by that
particular species. This fraction is also given visually by Canyon Bottom Juniper-Sagebrush Association;
a bar histogram within the box. Canyon Bottom Juniper.-Cholla Association; and

Canyon Bottom Juniper Association, or
Given the above information, the notation used in Canyon Bottom Juniper-Hackberry Association.
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The latter association is extensive and well-developed specimens are representative of a Canyon Bottom juni-
only at the junction of the sand bar and the colluvium per Association.
layer at the base of the canyon wall.

The survey area shows evidence of long-term grazing
LIST OF OBSERVED PLANT SPECIES: SITE A by cattle and possibly sheep. Cow dung and small rock

enclosures were observed at the base of the cliff face
Gra.mes: behind the hackberry groves. The amount of natural

debris in the rock enclosure suggests that they have not
LF Bristle Wass Setaria spp. been used for livestock during the last three years.
LF Fescue Festsca spp.

Forbes and other: VEGETATION SURVEY: SITE B

LC Snakeweed GUierrezia spp. GUTI Date surveyed: April 8, 1975.
LF False tarragon Artemiia Ardr

dracun¢ uoides Location
LF Tansy mustard Descwuwrga pwsnata

LI-ft Dandelion Taraxecum s. Site B is in the vicinity of 350 40' 30" N latitude,
LF-R Clover Tifolium $pp. 1060 18' 51" W longitude, on the west side of the river,
LI-R usoutheast of the mouth of Bland Canyon, approximately
LI-ft Bnickl bush 8Encheilz sp. 75 m southeast of LA 12504.

LF Golden corydaLls Corydalis aurea
LF Nievitas Cryptantha ]amrii Summary Description
f Milk vetch .4stragnius grzcitit
R Water leaf Phacelia ALsiana The survey area is a southeastern extension of the
f Mullein Verbascum t11psus alluvial fan formed at the junction of Bland Canyon with

the Rio Grande. The river terrace nearest the Rio
Trees and shrubs: Grande is covered with small sand dunes; the next, high-
D-LF One-seeded juniper Junipew movosperma Jumo er terrace, is the old Bland Canyon outwash which is
D-LF Nedeaf hackberry Celtis retculata Cere stabilized by sage and juniper up to the canyon wall.
LC Sand sagebrush Artemznd flifoia Arfi Soil is buff in color, with fine-grained sand in the dunes
LC Tree cholla Opuntia imblicata Opim which grades into grey pebbly sand on the second ter-
LF Plains prickly pear Opuntia polyacmtha Oppo race, and then to coiluvium which is mixed with organic
LF Narrow-tcai yucca Yucc4 ag.wiss'ma matter at the base of the talus slopes. The transect starts
LF-R Banana yucca YuCca baccata at 5282 ft (1610.4 m), 15 meters from the river edge,
LF-R Big sage ?).4rtemisia spp. ARTE

(not fi biia. and rises to approximately 5310 ft (1619 ro) at the base

LF-R Gooseberry Ribes leprantsum of the talus. The average inclination is 4.6 ; and the ex-
LF-R Wolfberry Lycium palid, posure is greatest to the northeast.
f Chokecherry Prunus virgisian
R Hop-tree Ptelea angustifoiia The community on the second stabilized terrace is
f Mountain privet Forestira neo-mnexicana White Rock Canyon Riparian Juniper. The following
f Canyon grape Ktis anzonca distinguishable associations begin nearest the river and
f Club choila Opunta clazata move toward the canyon wall;ft Dutfao gourd Cuacurbata foerhdisima Canyon Bottom Juniper Association;

Comments on Site A Canyon Bottom Juniper-Sagebrush Association:
Canyon Bottom Juniper-Hackberry Association.

Figure 1.3.2A is a tranect through the survey site.
The distribution and vigor of the local hackberry and The existing plant association on the sand dunes

juniper trees are not well-represented in the transect nearest the river is not distinguished. It consists mostly

data. An approximate size range for these trees is noted of small forbs, scattered grass remnants and the remains
Sbelow, of a Canyon Bottom Juniper Association.

Range of Range of trunk LIST OF OBSERVED PLANT SPECIES: SITE B
heights diameter- Grasses:

C. reticula 0.28 -
7 .2m 0.6 - 33cm

f. monospe 2.1 - 4.8m 164, - 26cm LC Grams Bouteima spp. GRAM
(for individual trunks) LC-LF Blue grama BoutulouagraciUs

LF Poverty three-awn .4nsda divwacata

The exposure at Site A is to the south and due to the LF Six weeks fescue Festuca octofloa
orientation of the canyon at this point (nearly west to LRft Dropseed Sporoboiu spp.
east), the exposure is potentially the most favorable of

all the survey areas located on the canyon floor (see Forbs and other:
Fig.II.3.1).

LC Snakeweed Guierre:ia spp. GUTI
Above survey area A, in the inaccessible cliff face, the LC Spiny aster Aplopappus Apip

visibly dominant vegetation on niches is prickly pear LIsFus A
cactus and banana yucca. Arid Ard

LI Cota Thelesperma bona pes Thlo
Plant specimens, field numbers A-4307501 through LF Borage Peetocvea setoa Pese

A4307504, were collected on April 30, 1975 from an LF-R Spectale vod Dithyrea Wisl.eni
" area about 245 m northwest of the transect. These LF Stickweed LppWa redowsks
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R Whitlow grass Draba stenoioba The plant community on the stabilized alluvial fan is
R Cliff-brake Peilaea limitanea White Rock Canyon Riparian Juniper which contins
R Evening primrose Oenothens aZbicauiis an exclusive Canyon Bottom juniper Association. There

Trees and shrbs: is a marked absence of Artemesia; decduous shrubs are
rare. Rabbitbrush is the dominant low %lub.

D-LF One-seeded juniper fUniPCr1 monospema Jumo
LF-R Netleaf hackberry Cels retic ,lata Cere LIST OF OBSERVED PLANT SPECIES: SITE C
R Gooseben-y Ribes laptanthum Rile
ft Mock orange Philadelphus spp. PHIL Grasses:
LF Rabbitbrash Chrysothmnus Chna

naaueosus LF Grama Bouteioua spp. GRAM
D-LC Big sagebrush Artemsi tridentata Atr
LF-R Estafiara Artemisia frigida Arfr Forb and other:
LF-R Whipple choila Opuntia Whipplei Opwh,

Opw LC Snakeweed Gutierrezzia pp. GUTI
ft Prickly pear Optanda polyacanke LI Cota Theiesperma spp. Thl.
f Devil tholla OPunda Stanyli The
* Prickly pear Optntia ph awtmtha LI Tansy mustard Dercurn8a $pp. Desc
LF Squaw bush Rhmr cvlobata LF-R Aster Aplopappus spp. APLO,

APL
Comments on Site B LF-R Cockleburr Xanthium saccharaum

R Doveweed Croton spp.
Fig.II.3.2B is a 109 m transect through the survey R Stingn ettle Urticagm $ilenta

area. It is a fair representation of the areal density of R Claret cup .cAhiocEuS .rigiochidiatus
junipers, particularly in the juniper-sage "park" sectors,
and a good representation of the areal density of forbs
and small shrubs. Trees and shrubs:

D-LF One-seeded juniper Junprrus JumoThe junipers on the sand dunes are large (up to 5.5 m monospena
high) and sparsely positioned. The size of the trees de- R Rusian olive Elatagnus angsnfoid
creases as one moves into the "park" area. as the talus R Gray oak Qua T risea
piles and canyon wall are approached, both tree size and R Netleaf hackberry Cel is reiculata
areal density increase. R Pinyon pine Pinuas eduli

D-LF Rabbitbush Chrysothamnus
Approximate size ranges for the primary vegetation na-ersus

in this tansect are given below. D-LF "Green" Chrysothamnus spp. CHRY
rabbithrush (viscidiflorss?)

LF Choila Opuntia spp.
Height Lateral width LF Plains prickly pear Opunda polyacantha Oppo

(coveri LF-K Apache plume Failuga paradoxa

J. monosperma 1.8 - 5.,5m 2.1 - 7.3m
D-LF One-seeded juniper funiperus Jumo-4. tvidentata 45 - 95cm 64 - 122cm monospermo

VEGETATION SURVEY: SITE C
Comments on Site Ct. ~ Date surveyed: April 9. 1975.

Date sFig./i.3.2C 
shows the vegetation distribution in a 105

Location in transect through Site C. A fair representation is shown
for the areal density of junipers which increase from the

Site C is in the vicinity of 350 41' 12" N latitude, river toward the talus pile, or lower canyon wall.
1060 18' 42" W longitude, 150 m northeast of the
mouth of Medio Canyon and on the west side of the Rio All observed vegetation, with the exception of rabbit-
Grande. Associated archeological sites are LA 12488 and brush and snakeweed, increases in size as the coiluvial
LA 12489. layer near the canyon wall becomes thicker. The rela-

tion between size and distance from the canyon wall is
Summary Description the opposite for rabbitbrsh; snakeweed apparently is

uniform in size over the entire area.
The Present site is similar to Site B in that it is an Ranges of typical dimensions for the primary vegera-

alluvial fan joined with an active river terrace of the Rio tion in the transect are as follows:
Grande. Sand dunes cover the active terrace, but are
smaller than those at Site B. The texture of the under- Height Lateral width
lying alluvium is coarse and includes large pebbles, (cover)
water-washed cobbles and angular isolated basaltic
boulders. Much of the active river terrace, which is .nonospemna 1.7 - 5.1m 2.4 - 7.3m
adjacent to the present site, was submerged on the date Chrysothamnus spp. 50-64cm 50 - 131cm
of the survey. Rabbithrush along the active river terrace is large and

has a definite blue color; it is identified as Chrysotham-
The extremes of the transect elevation are approxi- nus nauseosus The dominant rabbitbrush on the old

mately 5300-5345 ft (1616-1630 m). The average slope terrace has not been positively identified (despite their
is 80; the exposure is to the southeast. ubiquity, only winter specimens were obtainable); how-
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ever, they are a different species. most likely, represent- Trees and shrubs:
ing Chrysothamnus vsscidiflorus. A similar problem of D-LF One-seeded juniper Juniperu monospe~a
identification also occurs with the grasses, and is corn- R Cray oak Querca grsea
pounded by the obvious signs of heavy grazing in the R Pinvon pine Pinus eduiis
survey area ,cattle hoof-prints, recent dung, jack-burro R Sand sagebrush Artemuia i'iioiia
stations, browsed shrubs). Grass units in the transect R False indigo Amorpha spp.
were counted by estimating the footage covered by the R Tree choila Opuntia imbricata Ha.
closely cropped plants. R Prickly pear Opuntia spp.

R Devil choila Opuntia Slanvli
Low mounds (up to 25cm) of wind-blown sand are

piled against the bases of rabbitbrush, prickly pear Comments on Site D
Lactus and cholla.

Due to limitations of weather and time a transect

The rare pinyon pines are all juvenile, seldom more count was not completed at this site. A count, however,
than 12cm nigh. and are found invariably under the was made in a randomly selected 3.5 m x 3.5 m quadrat
cover of large junipers. with the following results:

VEGETATION SURVEY: SITE D PLANT FRACTION

Date surveyed: April 10, 1975. Graminae 0.56

CIRC 0.12
Location Ardr 0.08

Opim 0.01
Site D is near 350 39' 21" N latitude, 1060 18' Opst 0.019" W longitude, on the west bank of the river and is Soel 0.01

within the boundaries of Lk 9138.
Exclusive of snakeweed 131 units were counted. The

Summary Description snakeweed cover at this particular site was at least 30%;
a fair estimate of areal density for snakeweed would be

The present site is located on an inactive river terrace about 43 units/m 2 . The high density of snakeweed and
at the terminus of an old valley which extends to the exclusion of grass indicates that the area has received
west. The western margin of the river terrace is compos- persistent disturbance and heavy grazing over a long
ed of a series of low rocky hills cut by shallow ravines: period of time; a deduction which is consistent with the
this situation contrasts to the talus piles and cliff faces easy accessibility of the site from the west and the pre-
which bound the other vegetation survey sites on the sence of historical ruins on the site.
west bank of the river. The soil is mostly pebbles and
sand with an occasiona overlay of colluvium which is The juniper of the surveyed area are large; their
washed down from the hills to the west. Elevations range average height is 4.3 m with an average width (cover) of
from approximately 5292 ft (1613 m), the river level 7.6 m. Measurements of distance between junipers were
elevation on the survey date, to about 3320 ft (1622 m) taken. estmated local areal density was computed to be
at the base of the hills. Inclination is 3 to 50, while ex- .0043/iml.

posure is almost directly east; canyon walls on the op-

posing side of the river obscure the eastern horizon The specimens, field numbers designated by
below 350 angular elevation. "43075." were collected on April 30, 1975 at a point

150 m northwest of the survey area of April 10 and an
All of the active river terrace, and about 30% of the elevation of 5340 ft (1628 m).

old terrace, were submerged on the survey date.

The apparent plant community is a highly disturbed VEGETATION SURVEY: SITE E
Mesa Juniper-Grama Grass Community, without per- Date Surveyed: April 11, 1975.
ceptable associations. The ground cover, observable at
this season, is comprised almost entirely of introduced Location
plant species or species which are known to invade over.
grazed or otherwise disturbed terrain. Site E is located on the west side of the river near

350 41' 0" N latitude, 1060 18' 57" W longitude. It
LIST OF OBSERVED PLANT SPECIES: SITE D lies between the archeological sites designated as LA

12477 and LA 12479 near the mouth of Sanchez Can-
Grasses: yon.
Li Blue pama Boutelou gracls Summary Description

Forbs and others:
The present survey area crosses the trough of Sanchez

D-LC Snakeweed Gutierrez:a spp. Canyon at a point where the latter joins White Rock
LF Wolfberry Lycium spp. Canyon. The soil is sand which is mixed with pebbles
LF False tarragon 4rtmsia dracuncuioides and river cobbles. On either side of the Sanchez Canyon
LF Thistle Cinium pp. bed are inactive ten-aces covered with wind-blown al-
LF Colorado HymenoxVs SPP. luvium. Southwards of the canyon bed. and roughly

rubberweed
R Silver horsenettle Solanum elaeaqoiiohum parallel with the Rio Grande, the terrain grades to a
fR Spiny aster .401o0NPPWa spinulosus stabilized colluvial layer partially covered with small
R Rattlesnake weed Euphoroyia albomarginata sand dunes. The extremes in elevation over the survey
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area range from 5300-5320 ft (1616-1622 m). The slope sectors 1 and 2 nearest the river.
is about 60, and the maximum exposure is to the north-
east.

VEGETATION SURVEY: SITE F
The plant community is a White Rock Canyon

Riparian juniper Community with a low density of Date surveyed: April 16, 1975.
deciduous trees and shrubs. The associations are, in
order taken from the river bank: Location

Riverbank Apache Plume Association; Site F is located on the west side of the river near 350
CanyonsideJuniper.-sociation. 39' 0" N latitude, 1060 18' 39" W longitude. It is adja-

cent to LA 12515 and LA 12519 and is roughly 75m
The latter association is observed on both sides of the southeast of LA 12524.
S..ichez Canyon river bed. Summary Description

LIST OF OBSERVED PLANT SPECIES: SITE E
The survey area is a valley located on a basaltic bench

Grasses: which lies on the west side of White Rock Canyon at
elevations 5300 to 5320 ft (1616-1622 m). The valley

LC Gram, Bouteioua spp. GRAM is bounded on the east by a ridge of volcanic boulders,
LC Dropseed Sporobolus spp. and on the west by talus cones and the canyon wall. The

Forbs and other: soil is a nonuniform mixture of wind deposited alluvium
and colluvium stabilized by vegetation. Exposure is

LC Snakeweed Gutierezia spp. GUTI maximum to the northeast, but at all points is limited at
LC False tarragon Arteimja Ardr ground level by the shadow of the ridge and cliff face.

dracunculoides Ard Slopes vary from flat to 60.

LC Spiny aster Aplopappua Apsp
spinulosus Aps The plant community in this small depression is

LF Cockleburr Xanthium spp. simlar to a Mesa juniper-Grama Grass Community. but
R Tansy mustard Ducuromia pinnata
LF-R Nievitas Cryptantha spp. with an absence of Poa spp. Plant associationr are not
LF-R Globe-mallow Sphaeralra cocc.nea discernible on any spatial scale larger than a few meters

(see comments on this site).

LIST OF OBSERVED SPECIES: SITE F
D-LC One-seeded juniper funipm- Jumo

monospermaa Grasses:

LF-R Gooseberry Riber inern LC-LF Blue grana Bouteloua gracilir GRAM
R Rocky mountain Juniperus scopuiorum LF Poverty three-awn Aristia divaricata

juniper F.-R Hairy grama Bouteloua hirnuta
(The above individual is the only one seen in entire survey.) LF-R robots grass Hilana mutiuca

R Indian rice rss Ory.-opsir hymenoides
DC Apache plume FaLluwa paradoxa Fapa
LF Rabbitbrush Chrysothamnur Chna Forbs and other:

nauaosw.
LF Tree cholla Opunti imbricate Opim LF Cota Theiasperma longipes Thlo
Lr Plains prickly pear Opuntia polyacandia Oppo LF Fleabane Erigeron spp. ERIG
R Hedgehog cactus Echinoceres $pp. LF Snakeweed Gutierrezia spp. GUTI

LF Russian thistle SaLsola Kali Saks
LF-R Spiny aster Aplopp4p sptUrnos s uS

Comments on Site E LF-R Cockieburr XantUum sacc/tratum
LF-R Water leaf PhaCelia spp.

Fig. 11.3.2E shows the vegetative distribution in a R Tansy mustard Descureaina spp.
transect 98 m long and extending diagonally across the R Milk vetch Astrageius spp.
flood plain of Sanchez Canyon. The transect starts R Globe-mallow Sphaera ea coccina
approximately 48 m from the river bank, and follows R Locoweed Oxytropis Lamberni
the 2500 mag. heading to the first talus slope on the Trees and shrubs:
south side of Sanchez Canyon.

D-F One-seeded juniper Juniveus monospermaA few of the one-seeded juniper trees within this LF Rabbitbruh Chrysothamnut spp. CHRY
provenience are the largest observed during the entire LF Tree cholla Opunta imbricata Opim
survey. One of the two trees in sector 13 (see transect. R Club choila OPUnRti Cavata Opci
Fig. 1I.3.2E) was estimated to be 8 m high and 10.6 m
wide (overstory or cover); this tree showed evidence of LF-R Cockleburr Xanthium saccharatum
old axe cuts. LF-R Water leaf Phacea spp.

The single rocky mountain juniper was found next to I. Rabbitbrush Chrysothdmnut spp. CHRY
sector 28 of the transect and near the talus pile. LF Tree cholla Opuntia imbricate Opim

The grass in the are appears to be exclusively p-ama Comments on Site F
(Bouteloua spp.), although only the headless pedestalled
plants remained for an uncertain identification. Drop- Fig. 11.3.2F shows the results of a plant count in a
seed (Sporobulus spp.) was concentrated in the transect randomly placed 3 x 3 array of quadrats each 3.5 m
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square. The quadrat array is more appropriate than a (approximately northwest to southeast). The canyon
linear transect for this limited and relatively homogen- trough is composed of river cobbles, pebbles and sand all
ous plant community, of which cover basalt boulders, the trough is mesic

riparian in character. The canyon sides are volcanic
FIG. 11.3.2F coliuvium. generally stabilized by vegetation and mixed

with boulders from the surrounding talus slopes.
SITE F QUADRATS, 3 X 3 ARRAY

3.5 m squares Summary Description

9 (37) 8 (50) 7 (45) The plant community found on the sides of the can-
yon is an intrusion of Mesa Juniper-Grarna Grass Corn-

GRAM .65 GRAM .86 GRAM .87 muniy which covers the mesa tops above White Rock
ERLIG .22 GUTI .06 GUT! .11 Canyon. The Canyonside juniper Association is located
CHRY .08 ERIG .04 OPUN .02 within the community; near the mouth of the canyon, a
GUTI .05 Opim .02 relic of a Canyon Bottom Juniper Association with a

OPUN .02 marked absence of deciduous shrubs was observed.
Apache plume is present, but is not dominant.

6 (15) 5 (30) 4 (51) LIST OF OBSERVED PLANT SPECIES: SITE G

GRAM .S7 GRAM .67 GRAM .92 Note: Since plant counts were not made at Site G. the
ERIG .13 ERIG .11 GUTI .04 distribution of each species will be given qualitatively

Saka .10 ERIG .04 but with more detailed information in the following
CHRY .06 plant list. The notations "NE," "T," and "SW" which
Thlo .06 are appended to the indicators of rough abundance

mean, respectively, the canyon side with NE exposure;
the trough of the canyon; and the canyon side with SW

3 (14) 2 (18) 1 (37) exposure. The absence of these notations for any plant
indicates that the species was not observed on that part

GRAM .50 GILIM .36 GRAM .73 of the survey site.
ERIG .43 Thlo .17 Thlo .16
CHRY .07 Saka .17 ERIG .05 Grasses:

CHRY .10 GUTI .03
Saka .03 LC-NE. LF-SW Side oats grama Bouteloua curtipendula

IF-NE, LF-SW Hairy grama Bouteloua hirsuta
LC-SW Poverty three-awn Aristida divwriCata

Junipers are not represented in the quadrat data; they LF-SW, LF-NE Blue ama Bouteicua gracizs
are sparsely placed in the survey area with an average (LF-R) SW Fluff graps Trideus puchelus
separation (mean of measured distances between indi- (LF-R)-SW Tubosa grass Hana spp.
viduals) of approximately 12 m and have an average R-SW Blue grass Poa compressa
height of approximately 4 m. Forba and other.

The Indian rice grass occurs exclusively on the smal LF-SW, (LF-R)-T Bitterweed Hvmenoxys acaulis
sand dunes which, here, are usually moist. This rice IF-T. (LF-R)-SW Spiny aster Aplopappus spinulosus
gras-sand dune "association" is the only apparent one LF-SW Locoweed Oxytropis Larmbertif
within the community. The density of grasses on the site (LF-R)-SW Cota Theiesperma longipes
,appears to be the largest of any found in the survey and LF-T Snakeweed Gutierrezia $pp.

, is consistent with the site's general inaccessibility to cat- (LF-R)-T Wild buckwheat £riogonum leptociadon
ape. Some signs of rgazing were observed. R-SW Bricle bidh Brickeia spp.

We suspect that at least two species of snakeweed Trees and shrubs:
(Gutierre-ia) are present at this location, and possibly D-F. Oneeededjunpr juniperus monosperma
elsewhere in the survey region. The condition of the SW density much les than NE density but greater than T
snakeweed specimens which were this early in the grow- density.
ing season does not permit a positive identification at (D-LI)-T Rabbitbrush Chrysothamnus
the species level. naueosus

LIF-T Apache plume Falaugia paradoxa
VEGETATION SURVEY: SITE G LF-SW Narrow-leaf yucca Yucca angustissima

(LF-R)-SW Indigo bush Daiea spp.

Date surveyed: April 16, 1975. K-SW Plains prickly pear Opuntia poLyacantha

Location Comments on Site G

The survey area lies on a strip covering the sides and The apparent lack of annuals on the northeast facing
trough of a small canyon which opens into White Rock slope is due to the difference in insolation received by
Canyon at an elevation of about 5300 ft (1616 m). The the sides of the canyon at this time of the year. The
surveyed terrain begins near the canyon mouth and ex- annuals gathered on the southwest facing slope were at
tends to slightly above 5340 ft (1628 in) elevation; in- a more advanced stage of growth and were, therefore,
clinations vary from 8 in the trough to over 300 on the more obvious to the observer.
slopes of the canyon. Exposure is limited in all direc-
tions except those which are parallel to the canyon sides The junipers in the bottom of the canyon and the
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southwest slope have a mean separation of 15 in, while appearing in the quadrats is adequate.
those on the northeast slope are separated, on the aver-
age, by a distance of 8 m. FIG. I1.3.2J

VEGETATION SURVEY: SITE J SITE J QUADRATS, 3 X 3 ARRAY
3.5 m squares

Date surveyed: April 17, 1975. 9 (22) 8 (15) 7 (10)
Location

GRAM .75 GRAIM .53 GRAM .50
Site J is ayproximately centered at 350 39' 56" N Asnu .25 GUTI .27 GUTI .30

latitude, 106 18' 18" W longitude, on the west side oi Asnu .13 Qugr .10
the canyon and is directly northwest of LL 9138 isee
Vegetation Survey: SiteD). (20) 3 (16) 4 (19)

Summary Description GRAM .80 GRAMI .75 GRAM .84

The present vegetation survey site is an old river Asnu .20 Asnu .25 Asnu .11
terrace on the west side of White Rock Ca.nvon. The Juino .05
terrace is the third one above the river level as of
April 3, 1975. This site has the highest elevation of the 3 k20) 2 (17) 1 (28)
vegetation areas which were studied: 5400 to 5420 ft
11646-1652 m). The exposure is directly to the south- GRAM .90 GRALM .33 GRAM .71
east, a direction in which the terrain slopes downward Asnu .10 Asnu .24 Asnu .25
by about 8o. The terrace is cut by small drainage chan- Quqr .24 Oppo .04
nels. approximately 6 m wide and 0.5 m maximum Pied .05
depth. which originate on the boulder and river cobble Oppo .05
hillsides which lie to the west; grasses and shrubs are
concentrated on the sides of these drainage channels. The range of dimensions for the junipers in the sur-

vey area are 1.3 to 2.4 in for height, and 1.2 to 3.6 m for
The plant community is White Rock Canyon Riparian overstory diameter. The gray oak grows in a shrub-like

with an intrusion of young pinyon pine and gray oak. form with typical dimensions of 1.35 m in height and 2
The sub-association is exclusively a Canyon Side Juniper m in width. Pinyon pines are young, but a few bear
Association. As with Site D. the vegetation shows signs cones; the largest pinyon observed was 1.4 m high.of persistent disturbance.

On the top of the hill. northwest of the survey area,
we found a man-made shelter built of old junipers and

LIST OF OBSERVED PLANT SPECIES: SITE J rocks. The wood in this crude shelter is weathered, but
not disintegrating as the structure is supported by a rock

Grasses foundation.

LC Blue prma Boutelaou gnaciLi, GRAM Several logs of ponderosa pine (Pinus ponderosa),
LF Poverty three-awn Aristda divancata evidently cut by a metal axe, were found lying across
LF-R Side oats _mmna Bouteloua curtipendula one of the drainage channels: one of these logs was

approximately 6 m long. There are no stumps. seediings
Forbs and others: or other evidence of ponderosa within the surveyed area

LF Milk vetch .4staau A.snu which suggests that these logs must have been carried
.Vuttaldannus into the area. or perhaps rolled down from the top of

LF Snakeweed GUtierTzia spp. GUTI the canyon to the west.

Trees and shrubs: We observed that virtually all of the narrow-leaf
yucca in the survey site had been "harvested." The

D-F One-eeded juniper funiper4s Junao blades were cut off approximately a third of the distance
Monosperra up from the base of the plant, and rarely were more thanLF Pinyon pine P-cur eduies Pled one half of the plant blades cut off. The quantity of

LF Narrow-leaf yucca Yucca anilustitsima blades removed, and the manner of their removal,
R Plains pricly pear Oputm poyacantha Oppo suggest use by local native crafumen.

VEGETATION SURVEY: SITE 0

Comments on SiteJ Date surveyed: May 19, 1975.

Location
Fie. 1I.3.2J exhibits the results of a plant count in a

randomly placed 3 x 3 array of quadrats. each 3.3 m on Site O is located in the vicinitv of 350 40' N latitude,
a side. A drainage channel runs to the southeast through 106o 18' 57" W longitude. It is on the west side of the
the southern parts itop on quadrat diagrami of sectors river. approximately 150 m northeast of the mouth of
7 and 8. Bland Canyon along the Cochiti-Frijoles Trail. Recorded

archeological sites are not present within the survey
The representation of areal density of all species area.
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Summary Description VEGETATION SURVEY: SITE P

The survey area is a sequence of talus cones lying be Date surveyed: May 21, 1975.
tween the canyon cliff face and the river. The soil is a
coUuviurn stabilized by vegetation on the talus cones, or Location
is imbedded in voids between underlying basaltic boul-
ders near the edge of the river. Elevations range from Survey Site P is a 300 m wide strip of terrain which
5292 ft (1613 m) (river level on date of survey) to 5347 extends for approximately 1.6 km along the wiestem rim
ft (1630 m). The average slope is 260; and exposure of White Rock Canyon at roughly the 5600 ft (1707 m)
is to the east. elevation. The strip starts 150 m northwest of a point on

the mesa top directly above Site B and runs southeast to
The plant community is White Rock Canyon Riparian a point nearly opposite Site A which is across the can-

Juniper. Observed associations in an order from the river yon (see Fig.II.3.1).
edge are: Canyon Bottom Juniper Association. and
Canyon Side Juniper Association. The elevation at Site P is beyond the range of eleva-

tions to which this study is nominally limited. The
LIST OF OBSERVED PLANT SPECIES: SITE 0 material is included only for purposes of comparison and

correlation with the plant species lists of the other
Grasses: survey sites located within the canyon. A species list for

the 5600 ft (1707 m) level should also provide a point
LF Blue gramn Bouteloua grailia GR.M of continuity between the White Rock Canyon data and
LF Side oats pama Bouteioua curtipendula the data collected by Robertson (1968) for Bland Can-
IF Bottlebrush squirrel Sitanion hvsrrix

tail von and Cochiti Canyon.
R Kentucky blue grass Poa pratensir Summary Description

Forba and other:
The mesa top on the west side ot White Rock Canyon

LC Whiplash edgeron £rgeron lIageaiw Ertl is a series of low ridges and shallow drainage channels
LF False tarragon Arremiria Ardr which are occasionally broken by outcrops of the

dracuncuioides underlying basalt which slope to the east. The inclina-
LF Snakeweed G-n'e"Vaia 3pp. GUTI tion varies from approximately 30 to 30"; the exposure
LF Clover Melilotum mei is generally to the east. The topsoil is largely sand mixedLI-P. Pepper pas s Lepsium reeds'ur
LF-R Bitterweed Hymenoxys aauls with, or covered by, an organic layer which measured 5
LF-R Milk vetch .4sragalus leniinosus cm deep at various points.R Milkweed .4sclepias bruchystephanaR Verbena Veabenascilata The community is Mesa Juniper-Grama Grass. Poa

R Brickle bush Brickeaia spp. spp. is absent, and is replaced with a mixture of Arisnda
it Stickweed Lappuda Redowski and Festuca, or squirrel tail and rice grass, in disturbed
R Mullein Verbascum Thapsur areas.
R Globe-mallow Sphaesea spp.
K Milkvetch Astragaius grucilis LIST OF OBSERVED PLANT SPECIES: SITE P

Trees and srubs: The vegetation in disturbed areas is usually different
D-LF One-seeded juniper Juniperus Jumo in kind and distribution from that which is found in

monosperma similar but undisturbed terrain. Since portions of Site P
LF Gooseberry Ribes imerme Riin were altered by crude dirt roads, it will L useful to qual-
LF Netleaf hackberry Celtis renicutata ify, when necessary, the indicators of abundance (LC,R.
LF Chokecherry Prunus virliniana Prvi etc.) at this site with combinations of certain symbolsLF Mountain privet Foresiera Fone denoting each plant's topographic association. The~neo-mexcaa
LF-R Canyon grape Vitit arizonica Vlar symbols are:
LF-R Hop-tree Ptelea angwfifoiia DIST - disturbed ground (road cutl
R Pinyon pine PTAs edulis TALUS - talus slopes
LF Estaflata Arteamia .A'ft HILL - cobble covered hillsides
LF Apache plume Fallugia paradoxa Fapa The absence of any of these symbols in the list below
LF.R Narrow-leat yucca Yucca wagurtistrme will indicate that the plant was observed on more or
LF-R Whipple cholla Oputia WhippIei Opwh less normal undisturbed mesa-top grassland.
R Prickly pear cactus Opusana spp.
R Claret cup cactus Echinocereus triglochidiaau Grasses:

LC-LF Blue rania Bouteloua g7'ncli
Comments on Site 0 LF Red three-awn .An4stada lon ueta

LF-DIST Squrrel tail sitanony A,'rix
Fig 11.3.20 is a transect through the survey site along LF-HILL Six weeks fescue Festuca ,tofdor

the direction of maximum slope (downhill). The transect R-DIST Indian rice grass Orv:opsis h"vne'otdes
is intended to show the relative placement of plant
species rather than their density within the area. In Forbs and other:
particular, the juniper density is understated; separate R Thistle Cirnum $pp.
measurements given a mean density of .032/m- for the R Four o'clock Mirabilis mulntlora
juniper trees on the site. The representation of areal R Blazing star Mentleha spp.
density for forbs and small shrubs is fair. LF-R Globe-mallow Sp~aersicea coccmea
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LF-R Bahia Bahsa Woodhouse The vegetation patterns at Sites A, B, C. E, J and 0 are
LF-R Indian paint brush Castilkva Zinaiaerolia generally well-matched by the above criteria; however,
LF-HILL Milk vetch .4stragadua ¢raczlis some qualifications are necessary. Neither gambles oak
LF-DLST Spiny aster ApLopappuS spiIosus nor holly leaf oak are recorded, anywhere, in the survey
LF-DIST Tansy mustard Descuroinia spp. I though gray oak. Quercus grisea, is LF to R at most of
LF, LC-DIST Snakeweed Guiterrezia spp. these sites and is a highly variable species). Prickly pear
LF Indian wheat Plantago Purshi•
LF False tarragon Artemzsia dracunculoides (notably. Opuntia polyacantha) is definitely not rare at
LF Russian thistle Saisola KaL" any of the sites, nor could the narrow-leaf yucca be
LF Phlox Enastrnm diffusum considered a rare species. Poa grass is rare to absent in
LC Bladderpod Lesquereila FendLeri the survey area; however, this observation is probably
(LF-R), DIST Blanket flower Gailardiapinnanfida an artifact of the study season. At least, the presence of
R Desert dandelion Melacothrix Fendleri Poa pratensis would be consistent with the observed
LF Bitterwe- Hymenox'ys acauis high percentage of increaser species, i.e., those species of
R Mariposa lily Calochortus amo the climax vegetation which increase n percentage of
LF Wild cosmos Leucampyx Vewbervi

R Wild heliotrope Phacelia corrugata foliage composition in response to grazing.
R Wild buckwheat Erogonum spp.
R Verbena Verbena spp. Given these qualifications, and making the obvious
LF Chamaya Cymopterus Fendl-,i extrapolations, one may claim that the White Rock Can-

yon Riparian Juniper Community broadly characterizes
Trees and shrubs: the vegetation stands whicA exist on the talus cones and

LF-TALUS Grizzlybear cactus Opuna erinacea slopes, the alluvial fans and the stabilized sand bars

r Apache plume Failugia paradoxa located within the trough of White Rock Canyon.

LF Narrow-leat yucca Yucca angustissirna
D-F One-seeded juniper Junsperus rnososperma The primary indicator of this communiry is the pres-
LF-TALUS Mock orange Philaelphus ence of a sandy reiativelv deep soil which is bedded and

'nwrophvilus continuous, as on the alluvial fans. or is trapped in
i LF-R)-TALUS Hop-tree Ptelea angusrnfoida natural basins formed b, the underlying irregular rock.
LF-TALUS Mountain privet Forestiera neo-mexicarta as on the talus cones and slopes. The moisture retention
LF-TALUS Estafiata .4rtemrslia f'gida is high in such soils (hence, the "riparian" character of

the community) and, given favorable exposure. shrubs
THE PLANT COMMUNITIES AND ASSOCIATIONS and trees grow to larger sizes than they would if located

on the mesa top. For some proof of this assertion, see
In the summary descriptions of the data sections, the Fig. 1.3.1 and note that junipers located on the river

sites were tentatively assigned primary plant community bottom and canyon sides generally have a larger cover
and plant association designations based upon criteria (diameter) than those junipers located on the valley and
which were proposed by Witter (see Tables 11.3.2-3, of flatlands above the canyon.
this rfport . How well do the data really fit the criteria?
The reader may judge for himself after reading the The nominal vegetation types and the corresponding
following paragraphs. The quoted assignments of the abundance class distribution for the second community,
species to abundance classes are repeated here for the Mesa Juniper-Grama Grass Community. are as
convenience, follows:

Plant Communities Juniper D-f

Only two of the thirteen communities, proposed by Grama D-C
Witter, seem to be descriptive of the actual vegetation
patterns observed in this study. These are the White Poa D-C

Rock Canyon Riparian Community: and the Mesa Snakeweed LF
Juniper-Grama Grass Community. Salweed LF

: Small rsbbitbrush LF

The nominal vegetation types and the corresponding
abundance class distribution for the White Rock Can- Cholla R
yon Riparian juniper Community are as follows: Py

Juniper D-F Snakeweed LF

Gambles oak LF Pinyon pine Ri
Holly leaf oak ? LF Ash R Because of the rare occurrence of deciduous shrubs and

(pollbl leaooa? stishRa the more or less continuous grass cover, the Sites F. G
(probably Forestiera) eand, of course, the mesa top Site P are best matched by

Hop-tree LE Poa LF the above criteria. Again, Poa spp. is absent or rare
(Poa compressa at Site G and Poa annua, a grass intro-

Cholla LF Side oats grhna LF duced from Europe. at Site B). The Opuntia spp., other
than cholla. are never absent.

Prickly pear R Narrow-leaf yucca R

Apache plume LE Gosseberry R The primary indicator of the community is a gen dv
inclined, but locally stable soil which overlays rock rub-

Hackberry LF? Composite shrub LF ble or solid outcrops and is sufficient to maintain onlv
the root systems of grasses and small forbs over large

Rabbitbrush LF Sagebrush LF areas. Occasional voids in the underlying strata allow the
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development of trees and a few larger shrubs in a sparse vial fiats, or occasionaly in shallow sand at the base of
pattern, cliff face drainages (see Site A).

Thus, for the limited study area below the 5400 ft 2. Canyon Bottom Juniper-Sagebrush Association is
{1646 m) elevation, the Mesa Juniper-Grama Grass Corn- characterized by sagebrush. Big sage (Artemisia triden-
munitv broadly charactemes the vegetation stands on :atai is known to be an indicator of well-drained rela-
the higher slopes of tributar,, canyons and on certain tively deep sandy non-alkaline soil and is often used as a
elevated and isolated canyonside benches within White guide to indicate good farming land (Kearney and
Rock Canyon. Peebles 1964). Associations comprised of A. :ridentata

should be found, therefore, on stabilized inactive alluvial
Plant Associations flats and sand bars which are well back from the river, or

on the deeper layers of colluvium which are deposited at
Six of the ten piant associations, proposed by Witter, the base of talus slopes and cliff face drainages. We are

were observed at the survey sites. unaware of conditions which ?avor the growth of sand
sage, A. filifolia; however from evidence on the sites, it

1. Canyon Bottom Juniper Association. Witter postu- seems that this species occurs in stands which are closer
lates juniper as D-F, and rabbitbrush as the principle to the river margins and, perhaps, is like rabbitbrush in
large shrub (LF). This association was observed at Sites the kind of substratum required for favorable growth.
A,B,CG and 0. This ambiguity, and its analogue for other associations,

should be kept in mind when one tries to apply these
2. Canyon Bottom Juniper-Sagebrush Association. concepts and definitions to the preparation of resource
This association is the same as 11) except that sagebrush estimates or vegetation maps from aerial photographs.
is the principal large shrub. It was observed at Sites A
and B. 3. Canyon Bottom Juniper-Cholla Association, a pat-

tern which requires the presence of cholla (here prima-
3. Canyon Bottom Juniper-Cholla ssociation. This rily 0. imbricata) in dense local stands, is another ambi-
association differs from k 1) only in that cholla may guity. It does occur in the survey area. possibly more of-
locally co-dominate the overstory with juniper. It was ten than the sample survey indicates (i.e.. on the east
observed at Site A. side of White Rock Canyon); however, the environmen-

tal factors favoring cholla growth are unclear at present.
4. Canyon Bottom Juniper-Hackberrv Association. The fact that cholla of one or another species is ubiqui-
This association is the same as 1 11 except that hackberrv tous throughout the survey area, but seldom occurring in
andior hop-tree may locally nvl or co-dominate the dense stands, suggests that its growth is determined by
overstory with juniper. Hackberrv associations were only a few environmental parameters, possibly exposure.
observed at Sites A and B. and the rock structure underlying the topsoil. Limited

present evidence (Site A) shows isolated cholla stands al-
3. Canyon Side Juniper Association. This association is ternaung occasionally with stands of sand sage as one
the same as , i) except that large shrubs or cacti are moves approximately parailel to the river edge.
sparse or absent. Such conditions were observed on
portions of Sites E. G,J and 0. 4. Canyon Bottom Juniper-Hackberry Association

was only observed on the narrow iseldom more than
6. Riverbank Apache Plume \ssociation. Witter charac- 10 m wide) layer of colluvium which is built up at the
acterizes this association in the tollowing way: base of talus slopes and cliff faces. The soil is sandy.

stable and usually exceeds 50cm in depth. Because of
Apache plume D-F the soil depth. moisture may be supplemented by seep-

age channels through the talus slopes. If exposure is i-
Rabbitbrush LF portant, it probably determines the viqor of the hack-

berry stands and not their location. Thus, the Juniper-
Snaxeweed LF Hackberry Association may occur along the base of cliffs
"Tall" grases LF and talus cones, but also it can be seen in isolated instan-

ces on canyon side basins of deep trapped soil.
: .Examples of this pattern were observed at Site E on the

margins of Sanchez Canyon. 3. Canyon Side juniper Association evidentl" may
occur where shallow soil cover rock rubble or solid rock

To cover these observations, completely, we are com- strata. this terrain type is similar to that which favors the
pelled to introduce a seventh association which might be Mesa Juniper-Grama Grass Community. This association
characterized by snakeweed (D-LC) and three or more could not be distinguished from mamif-stations of the
species of weeds (LF), with shrubs and trees (other than latter community if it did not appear as a hiatus within
juniper) rarely occurring. Examples of this pattern shrub-covered areas occupied by the other associations
showed up at Site D exclusively, and on portions of Site (1) through 4). and I6) below. Therefore. the Canyon
J. Side Juniper Assoc-ation may occur on the sides of tri-

butary canyons iwhere it could be indistinguishable
Certain environmental variables for the several from intrusions of the Mesa Juniper communities i; or in

sample areas can be correlated in an approximate fashion Isolated patches on talus cones, usually about half way
with the primary floral indicators of the generic associa- up from the base where the graduation if the fractured
tions listed above. rock is too fine to permit deep soil-filled voids isee Site

0). Other substratum conditions, which are necessary
I. Canyon Bottom Juniper Association is characteri- for the association's presence can be easily postulated.
zied by rabbitbrush whose growth is favored by a shal- For instance, at Site A. the association was evident wher-
low source of soil moisture. Thus, this association may ever a shallow sand overlayed coarse gravel beds near cer-
occur on sandy tributary outwashes and semi-active allu- cain cliff face drainages.
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6. The River Apache Plume Association, in which F. specimens (denoted by an asterisk in the list of Appen-
paadoxa exists with and dominates rabbitbrush, ap- dix 11.3.A) whose usefulness has not been specifically
pears commonly, but not exclusively, on the margins of recorded but which are either closely related (same
tributary canyon washes and on the banks of intermit- genera) to plants of known use or, as is often the case
tent streams. Evidently, some of the conditions favora- with recorded ethnobotanies, the plant in use was not
bie for the Canyon Bottom Juniper Association are ne- identified to species in the literature but only to the
cessary, but not sufficient, for the Apache Plume Asso- genus. (only 5 of the 100 species identified for the area
ciation. The additional conditions needed by Apache are introduced species.)
plume are not obvious, and do not necessarily include
degree of exposure or substratum texture. The marginms The earliest edible spring greens which appeared in
of Sanchez Canyon (Site E) supported extensive growth the survey area were: false tarragon, chimava. dover.
of Apache plume, yet the species was rare at Medio Can- mariposa lily and pepper grass.
yon (Site C) which is superficially similar to Site E in its
gross environmental parameters. Differences in grazing APPENDIX
intensity do not provide an answer since, while the shrub
is browsed, to our knowledge, it is not favored by ani- Annotated List of Collected Plants
nasas forage.

The following list of approximately one hundred
AN ETHNOBOTANICAL NOTE plants is arranged alphabetically with respect to plant

genus. Specimens of these plants suitable for preserva-
The list of plants which are recorded in Appendix tion now reside at the Herbarium of the Department of

II.3.A should not be considered a complete inventory Biology. University of New Mexico, Albuquerque.
of the survey area. Not only was the area heavily grazed,
but also the term of the survey was unseasonaL Never- The first column of the list gives the field numbers of
theless, certain data regarding the vegetative resources the specimens. The leading letter of the field number
of the area are worth mentioning. keys the specimen to the survey site where it was re-

corded. Herbarium voucher numbers were not available
Of approximately 130 plant specimens collected, at the time this report was compiled. The second column

some 100 species were identified. Certain immature or gives the plant genus and the plant species if it is known.
winter specimens could not be positively identified. Of The third column gives a common name for the plant.
the 100 identified species, 63 native plants were found The fourth and fifth columns give the known utility of
to be potentially useful to man (other than as forage). the plant for man, and the author and date for the
Of these useful plants, 33 are edible. Also, there are 15 publication(s) in which they are mentioned.

TABLE 11.3.4

AUNNOTATED LIST OF COLLECTED PLANTS

FIELD NUMBERS SCIENTIFIC NAME COMMON NAME UTILITY REFERENCE

D 45075 Amorpha spp. false indigo

P 52175-1 Aplopappur spindosus spiny golden weed snuff Wyman and Haris (1941)
(Pursh.) DC. medicine

B 4975-9 Arstida dsaincara poverty three-awn
Humb. and BonpL

P 32175-18 Arisd.a longiseta red thee"- -n medicine Swank (1932)
Steud.

A 4575-6 Artemiria dracuncu- false tarragon edible Fewkes (1896)
oida Pursh.

A 4575-3 Artmisia flifolia sand sagebrush edible Kirk (1970)
Tort. medicinal Vines (1960)

ceremonial Voth (1901)

051975-15 Artemina rip estafiata edible Kirk (1970)
P 52175-17 Wild. ceremonial Whiting (19661
B 4975-20 medicinal Kearney and Peebles (1964)

B 4975-14 .4rtenisia tridentata big sagebrush edible Kirk (1970)
Nutt. medicinal Whiting (1966)

0 51975-14 .4sciepsas bmchyste- milkweed *medicinal Whiting (1966)
phare Engelm. *edible Fewkes (1896)

*papain Cook(1930)
substitute

P 52175-1S As rnzuaglut gvans milk vetch *medicinal Sweet (1962)
Nutt.
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FIELD NUMBERS SCIENTIFIC NAME COMMON NAME UTILITY REFERENCE

J 41775-2 Astrq,,lus .Vuttallianua milk vetch *medicinal Sweet (1962)
DC.

051975-12 .Astrug'aus letinosus blue loco edible Stevenson (1909)
Ar. diphysus (Gray)

Jones

P 52175-3 Bahia Woodhousei bahia medicinal Stevenson (1909)
Gray

34975-7 Boutzeioua gracilis blue grama basket fill Whiting (1966)
F 41675-3 (H.B.K.) Lag. *hair brush Whiting (1966)

141675-2 Bouteloua hirsuta hairy grmma *basket fill Whiting (1966)
F 41675-12 La. *hair brush Whiting (1966)

1416.5-1 Bouteloua curripendula side oats grama
(Michx.) Tort.

A 4575-15 Brickeilia spp. brickle bush medicinal Wyman (1941)
H 41675-2 *ceremonial Wyman (1941)
051975-9

P 52175-10 Calcochori ambiguus manposa lily edible Kearney and Peebles (1964)
(Jones) Quinbey *ceremonial Wyman (1941)

P 52175-4 Castileja linariaefoiia paint brush medicinal Voth (1901)
deremonial Robbis et.l. (1916)
paint Hough (1907)

C 4375-2 Celtit reticulata nedeaf hackberry edible Kearnev and Peebles (1964)
0519754 Torr. fence post Kearney and Peebles (1964)
A 4575-1

B 4975-10 C.hrysothamnus nauseo- rabbitbrumsh dye Stevenson (1909)sus (Pall.) Britron wicker-work Stevenson k 1909)

C 4975-1 Chrysothamnus spp. rabbitbrush medicinal Cook (1930)
C 4975-2 ceremonial Voth (1901)

kiva fuel Whiting (1966)
building mat. Whiting (19661
arrows Whiting (1966)

D 41075-4 Cirum spp. thistle medicinal Kearney and Peebles (1964)
edible Bennett and Zingg (19S5)
*clan name Whiting (1966)

A 4575-9 Corydalis aurea golden cory -lis medicinal Wyman and Harris (1941)
Wild.

C 4975-8 Croton spp. doveweed "medicinal Cook (1930)

A 4575-10 Cryptantha Jam esii borage medicinal Whiting (1966)
(Tort.) Payson

A 4575-13 Cucurbita foetidinima buffalo gourd edible Neithhammer 1969)
soap Neihanmer (1969)
medicinal Neithhammer (1969)
hair oil Neithhammer (1969)
ceremonial Neithhammer (1969)
insecucide at (Author's files. 1970)
Cochiti

P 52175-26 Cvmopterw Fendlet" chimaya edible (eaten (Author's fides.1970)
Gray at Cochitil

A 4575-8 Descuraiia pinnata tansy mustard edible Kearney and Peebles (1964)
medicinal Kearney and Peebles (1964)

B 4975-23 Dithvrea Wisli:eni spectacle pod medicinal Stevenson (1909)
B 4375-1 ceremonial btevenson (1909)

B 4975-16 Dmba stenoioba whidow grass
Ledeb.
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FIELD NUMBERS SCIENTIFIC NAME COMMON NAME UTILITY REFERENCE

C 4975-6 Echinocereus spp. hedgehog cactus edible Kearney and Peebles (1964)

O 51975-20 Echinocereus triglochi- claret cup edible Kearney and Peebles (1964)
diatus var. neo mexi-
canus Standley

C 4975-5 Eaeagnus angustifolia Russian olive edible Lamb (1974)
L (Introduced)

o 51975-7 Erigeron flageiris whiplash erigeron medicinal Wyman and Harris (19410
Gray (. Macdougaii
Heller)

P 52175-19 Eriogmm spp. wild buckwheat medicinal Sweet (1962)Whiting (1966)
ceremonial Wyman and Hars (1941)

H 41675-I Eriogonum leptocladon wild buckwheat *ceremonial Wyman and Harris (1941)
*medicinal Sweet (1962)

Whiting (1966)

D 43075-3 Euphorbia aibomargi- spurge medicinal Kearney and Peebles (1964)
nata Torr. and Gray

B 4975-29 Fallugia paradoxa Apache plume brooms Cook (1930)
(D. Don) EndL arrows Whiting (1966)

ceremonial Whiting (1966)
hair tonic Hough(1907)

A 45 75-25 Festrsca spp. fescue

P 52175-23 Festuea octoflora six weeks fescue
B43075-3 Walt.

P 52175-11 Forest'ia neo-mexi- mountain privet digging stick Whiting (1966)
A 43075-4 cane A. Gray medicinal Wyman and Harrs (1941)
B 4975-27 ceremonial

P 52175-3 Gai/ardia Pinnatiflda blanket flower medicinal Whiting (1966)

P 52175-14 Gila pumua Nutt, Grant phlox *medicinal Keamey and Peebles (1964)

F 41675-11 Gu~isezia Sarothrae snakeweed chewing gum Krenetsky (1964)

medicinal Cook (1930)
Robbins. et. al. (1916)
Weiner (1972)

A 4575-19 Gutierrezia microce- snakeweed brooms Krenetsky (1964)
pala C. Gray

F 41675-7 Hilaia mutica tobosa grass *basket fill Whiting (1966)
(Buckl.) BenCh.

P 52175-9 HFymenoxys acausUs bitterweed analgesic Whiting (1966)
(Pursh.) K.F. Parker stimulant Whiting (1966)

beverage Jones (1931)
medicinal Jones(1931)

A 4575-18 funiperus monospe~na one-seeded juniper building mat. Cook (1930)
(Engelm.) Sarg. medicinal Cook (1930)

edible Cook (1930)
plant Cook(1930)
ceremonial Whiting (1966)

E 41175 Junipers scopulorum Ro.ky' Mountain building mat. Cook (1930)
juniper medicinal Cook (1930)

edible Cook(1930)
paint Whiting (1966)
ceremonial Whiting (1966)

64



11.3 A VEGETATIVE SURVEY OF WHITE ROCK CANYON

FIELD NUMBERS SCIENTIFIC NAME COION NAME UTILITY REFERENCE

0 51975-17 LappUla Redowski stickweed
(Homem.) Greene

0 51975.46 Lepidium medium pepper grass edible Bennett and Zinfg (1955)
Greene

P 52173-2 Lesquerella Fendleri bladderpod *medicinal Whiting (1966)
(Gray) Wats *ceremonial Whiting (1966)

P 5217542 Leucampyx .Vewberryi wild cosmos medicinal Jones (1931)

Gray

0 41075-3 Lycium spp. wolfberry *edible Whiting (1966)

A 4575-5 LyciUm pailidum wolfberry edible Whiting (1966)ceremonial Whiting (1966)1

P 32175-8 Melacothrix Fendleri desert dandelion

Gray

B 43075-4 Oeioth r albicauis evening primrose *edible Harrington (1967)
Punh. *medicinal Curtain (1965)

*ceremonial Whiting (1966)

A 4575-27 Opuntia claata club cholla medicinal Swank(1932)
edible

P 52175-25 Opuntia erinacea grizzlybear cactus

A 4575-2 OpUnti imbricata tree cholla edible Neithhasnmer (1969)
Ha. medicinal Weiner (1972)

mordant Vines (1960)

B 4875-26 Opuntia phaeacantha prickly pear
Engelm.

A 4575-12 Opuntia polyacantha plains prickly pear edible Whiting (1966)
var. juniperina
(Engelm.) L. Benson

C 4973-4 Opuntia polyacanath plains prickly pear edible Whiting (1966)
B 4975-23 var. rufispina
B 4975-24 (Engelm.) L. Benson

B 4975-25 Opunrtia Stan yli devil cholla
Engelm.

B 4975-4 Opuntia Whippiei whipple cholla edible Neithhammer (1969)
Engelm. and Bigel. medicinal Weiner (1972)

P 52173-23b Ory.-opsis hymenoides -ice gass edible Vines (1960)
(Roem. and Shult.)Ricker

F 41675-5 Oxytropis Lamberii locoweed medicinal Wyman and Harris (194 1)
Punis. ceremonial Wyman and Harris (1941

B 43075-2 Peetocarya setoja borage

Gray

B 4975-18 Pellata limitanea cliff-brake
(NMaxonl Morro -,

P 52175-17b Phacelia corrmcata wild heliotrope

A. Nels.

P 52175-24 Phiaadephus micro- mock orange edible Jones (1931)
aB 4975-12 phyllus Gray

J 41775-4 Pinus edulis pinyon pine edible Whiting (1966)
Engelm. glue Whiting (1966)

waterproofing Whiting (1966)
ceremonial Whiting (1966)
paint Cook (1930)

P 52175-15 Plfntago PurshA" Indian wheat *edible Bennett and Zingg (1935)
Roem. and Schultz medicinal Kearney and Peebles (1964)
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FIELD NUMBERS SCIENTIFIC NAME COMMON NAME UTILITY REFERENCE

B 4975-19 Poa annue L annual blue grass Kearney and Peebles (1964)
(introduced)

G 41675-7 Po, comprea L bluegrass

051975-18 Poa pratensis L Kentucky blue grass

A 43075-1 Punus vwgpsatsa A. common chokecherry edible Nelson (1969)
*bows Jones(1931)

A 43075-3 Pteiea angustifolia hop-tree in bread/brewing Kearney and Peebles (1964)
Benth. medicinal Bennett and Zingg (1935)

D 43075-4 Quercus gitea Liebm. gray oak edible berries Kearney and Peebles (1964)
C 43075-1 post Kearney and Peebles (1964)
J 41775-3 tanning Kearney and Peebles (1964)

*edible leaves Bennett and Zingg (1935)
*rabbit stick Whiting (1966)
*arrows Whiting (1966)
ceremonial Whiting (1966)

B 4975-13 Rhus trilobata squaw bush edible berries Kearney and Peebles (19641
Nutt. mordant Kearney and Peebles (1964)

wicker baskets Cook (1930)
hoe handles Cook (1930)

A 4575-t Ribes leptanthum gooseberry *edible Kearney and Peebles (1964)
Gray

O 51975-3 Ribes inerme gooseberry edible Nelson (1969)
Rydb.

F 41675-6 Sasoia KaUi L. Russian thistle edible Kirk (1970)
(introduced)

A 4575-24 Setwia 3pp. bristle grass

P 052175-21 Sitanion hystr'x squirrel tail witchcraft Wyman and Harris (194 1)
O 51975-19 (Nutt.) J.G. Smith
P 52175-20

D 41075-2 Solanum elaeagnifoium silver horsenettle papain subst. Kirk (1970)
Cav. medicinal Jones (1931)

ceremonial Whiting (1966)
E 43075-1 Sphaaulcea coccnesa globc-malow medicinal, as Krenetsky (1964)
P 52175-6 (Pursh.) Rydb. in casts

'edible Whiting (1966)
'medicinal Whiting (1966)

B 4975-21 Sporobolu spp. dropseed *edible Whiting (1966)

B 4975-30 Tmarix pentandra salt cedar
Palis. (introduced)

A 4575-22 Tarcaxcum spp. dandelion edible Kearney and Peebles (1964)
(introduced)

F41675-1 7heiesperma Ionpes cots cota tea Jones(1931)
(ray mnedicinal

dye
G 41675-1 Tides pukeillus fluff grass

A 4575-7 Trifolium spp. dover edible Kearney and Peebles (1964)
medicinal Curtain (1965)

C 4975-9 Urtic gncilenta stinging nettle *medicinal Wyman and Harris 11941)
Greene *fiber Sweet (1962)

edible Sweet (1962)

A 4575-14 Verbarcum Thapsus L common mullein tobacco subst. Whiting (1966)
medicinal Whiting (1966)
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FIELD XUMBEMS SCIE.NTIFIC.NAME COMMON.NAME LTILIT REFERENCE

o051975-10 Verbena ciliata verbena *medicinal Bennett and Zzgg( 1935)

A 43075-2 vitis spp. wild grape cultivated Whiting (1966)

B 4975-28 1itiS 4AZO nice wild grape edible Weiner (1972)
051975-6 Engelm.

C 4875-3 Xanthium sacchara gum cockleburr *medicinal Cook (1930)

A 4575-17 Yucca anguasti$SiMa narrow4eaf yucca paint brush Whiting (1966)
Engeim. varnish Whiting (1966)

medicinal Whiting (1966)
soap Whiting (1966)
basketry Whiting (1966)
f iber Whiting (1966)

A 4575.16 Yucca baccata broad-leaf Yucca edible Whiting (1966)
Tort. soap Whiting (19661

ba.-ketrv Whiting j1966)
fiber Whiting (1966)

f
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FIG. 11.4.1 Faunal petroglyphs from various sites within White Rock Canyon.
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II.4
Faunal Resources in the Cochiti Study Area

PATRICLU J. MARCHIANDO

INTRODUCTION From their own observations of Puebloan peoples and
interviews with them. they concluded that deer, eik.

The purpose of this discussion is to describe and de- mountain sheep, bear and wild turkey were hunted in
lineate past and recent faunal resources available to man the Pajarito region. However, they and others do not im-
in the Cochiti area. By synthesizing the existing faunal ply that vast herds of these animals were available in this
distribution, activity and behavior, we hope to define region. Other late 19th and early 20th century visitors to
some subsistence strategies used by man through the sev- the area recorded large flocks of grouse and turkeys dur-
eral millenia he has inhabited the region. If we can iso- ing the fall season; up to 30 and 40 wild turkeys were
late those periods in the life cycles of mammals, birds, sighted by Harrington (Henderson and Harrington 1914)
and fishes when they are most vulnerable (e.g., during at one watering hole.
mating season, during the birth season) or most available
,when aggregating to migrate), perhaps we can determine ENVIRONMENTAL SETTING
the types of procurement strategies utilized by past hu-
man populations. Life Zones

The following descriptions include the life zones Three major life zones, Upper Sonoran, Transition
within the study area and the mammalian populations and Canadian have been defined for the study area.
which are economically important as food or fur resour- These zones have been described by numerous authors
ces. These focus upon the mammalian habitats, range, (Bailey 1913; Beck and Haase 1969; Merriam 1894).
behavioral and physical characteristics. A similar descrip- They will be discussed here briefly so as to identify the
tion will follow for birds and fishes. This discussion of locations of the important mammalian, avian and aqua-
food animals will not include the invertebrates; reptiles tic populations. The source material for the following
and amphibians are disregarded because they do not oc- descriptions was derived primarily from Bailey (1913).
cur in sufficient numbers to be important as a food
source. A discussion of usable meat for mammals and 1. Upper Sonoran Zone
birds follows the descriptive section.

This zone fals in the middle and upper Rio Grande
This species list was derived, in part, from faunal re- Valley of New Mexico. It is characterized as arid-aver-

mains at archeological sites (Harris 1968), ethnographic age rainfall of 10 inches (250mm). The vegetation is
accounts of proto-historic hunting practices (Lange 1959: sparse including desert shrubs, cactus. yuccas and short
Henderson and Harrington 1914), from the Environ- grasses. Grazing is good during some seasons. The higher
mental Impact Study Preliminary ReOort for the Cachiti edges of this zone are less arid and scattered with juni-
Dam (1973a), and from a literature search of mammals, per, pinyon and better stands of grass. The elevation for
birds, and fishes known to have inhabited the study area. the Upper Sonoran Zone ranges between 5000 to 7000
Some of the species listed in the EIS report for the Co- ft (1524 to 21 3 4m) in the study area.
chiti area have been eliminated from discussion because
of their negligible value to man as a food or fur-bearing The animals which are characteristic of the Upper

- [ source. Sonoran Zone are small herbivorous rodents and reptiles.
PREVIOUS RESEARCH Al animals in this area avoid high daily temperaturesPand become active in the early evening, early morning

Little work has been done to delineate species within and night. The smaller mammals, such as mice and rats.
the three major life zones which occur in the study area. are mostly nocturnal. Birds are active in the cool hours
Most of the literature is very general when describing of the day, morning and early evening; they are quiet
species which occupy these zones; data on specific num- and conceal themselves during the day. Most mammals
ber of species within each zone are unavailable. An at- spend the day in the shade of rocks or trees: bird nests
tempt is made here to locate niches of the most econo- are found mostly on the east and northeast side of
mically important species within each zone (see Table plants. Many animals in this zone go for long periods of
1.4.1). It is important to remember that the Pajarito time without water; they get enough water from succu-
Plateau exhibits a greater diversity of speceis and envi- lent plant foods and the oxidation of fats and carbohv-
ronment than another locale in the United States, al- drates. Some mammals in the more desert areas of this
though the total number of individuals per species is low zone tend to be lighter in color and smaller in size than
(Emlen 1974; U.S. Army Engineers 1973b). those of the same species within more humid regions.

Several intensive ethnographic and ethnozoological Large mammals, such as bison and pronghorn. are
studies were made in the region at the turn of the cen- mostly absent from this environment. The most com-
tury which provide valuable data on species availability mon mammals are raccoons (Procyon lotor). black-
at that time, as well as information about hunting prac- footed ferret fMustela tigripes), spotted skunk tSpilogale
tices employed during the 19th century. Bandelier putortus}, coyote (Canis latrans), kit fox (Vulpes
(1892) and Henderson and Harrington (1914) worked in nacrotis), gray fox fUroc'on c6nereoariqenteusi. rock
the Rito de los Frijoles region during this time period. squirrel (Citellus variegatuzs, white-tailed prairie dog
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TABLE 11.4.1

FAUNAL DISTRIBUTIONS BY LIFE ZONE

UPPER SONORAN TRANSITION CANADIAN

.n, u U -- .

RODENTIA
Prairie dog +
Pocket gopher +-

Rock squirrel + +
Abert's squirrel +
Chipmunk + + +
Porcupine + +

CARNIVORA
Spotted Skunk + +
Black-footed ferret +
Long-tailed weasel + +
Mink +
Otter +
Raccoon + +
Badger + +
Kit fox + +
Gray fox + + +
Coyote + + + +
Black bear + +
Grizzly bear +
Mountain lion +
Bobcat +

ARTIODACTIYLA
Elk +
Mule deer +.4 + +
Pronghorn sheep

• Bighorn sheep +

LAGOMORPHA
Jackrabbit + +
Cottontail rabbit + + +

(Cynomys gunns oni), a variety of rats and mice, black- The major mammalian population includes bat (numer-
tailed jackrabbit (Lepus californicus), desert cottontail ous species), grizzly bear (Ursus horriblis), raccoon
rabbit (Sylilagus anduboni), pronghorn (Antilocapra (Procyon lo tor), long-tailed weasel (Mustela frenata), mink
americana) and mountain sheep (Ovrs canadensis). Mule (Mustela vison), skunk (Mephitas mephitus, Spjfogale
deer(Odocoileus hemionus) are present in small numbers; putorius), river otter (Lutra canadensis), badger (Taxidea
the mountain lion (FeLir concolor), bobcat (Lynx rufs) taxas), coyote (Canis latrans), gray wolf (Canis tupus),
and badger (Taxidea taxus) occasionally penetrate this mountain lion (Felix concolor), bobcat (Lynx rufus), black
region. bear (Urus americanus), beaver (Castor canadensis),
2. Transition Zone Abert's squirrel (Sciurus aberti) and other squirrels, least

chipmunk (Eutamias minimus), Botta's pocket gopher
This zone is located on the middle slopes of the Jemez (Thomomys bottae), a variety of rats and mice. porcupine

Mountains, 7000 to 8500 ft (2134m - 2591m) on north- (Erethizon dorsatum). jackrabbit (Lepus cadifopnicus),
east slopes and 8000 to 9500 ft (2439m - 2896m) on the cottontail rabbit (Sylvilagus auduboni), mule deer
southwest slopes. The Transition Zone covers broad (Odocoileus hemionus) and elk (Cervus canadensis).
mesas, principle timber zones, open and grassy areas. It Table 11.4.1 summarizes the distribution of species for
is characterized by a. uniformity of climate and species. the Transitional Zone.
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3. Canadian Zone Allen did not find evidence oi bison in the New .Mexico
highlands west and south of Santa Fe tBailey 1913).

This zone includes the higher parts of mountains, Palmer, however, found evidence of bison west of Fort
8500 to 11,000 ft (2591m to 3354m) on cold slopes and Wingate in western New Mexico; his claim brought the
up to 12,000 ft (3659m) on warm slopes. It is located in bison's range to the latitude of Santa Fe. Most authors.
narrow and irregular strips, and is densely forested with however, use the Rio Grande as the western limit of the
spruce. balsam and aspens. It is the most humid zone in bison.
the study region and receives maximum rain and snow-
fall. By 1859, bison were no longer present in New Mexi-

co. Between 1870 and 1884, these animals were nearly
Species present include red fox (Vulpes fulva), lynx exterminated over the rest of their range (Hornadav

(Lynx canadensis), black bear (L'rsusamericanus), mice, 1927); the 1889 census by Hornaday found only 256
chipmunk, porcupine, gopher, squirrel, weasel, marten captive and 285 wild bison in the United States. In
(.\artes americanaI, snowshoe hare (Lepus americanus), 1914, the Tewa stated that they had never seen a live
elk and mule deer. The distribution of species in the bison (Henderson and Harrington 1914:13).
Canadian Zone by physiographic or ecological niche is.
summarized in Table 11.4.1 A great deal of literature has been devoted to the des-

cription of bison hunts, therefore, a detailed description
MAM.MALS will not be given here. Bison, herd animals, were hunted

with spears, bows and arrows, anid firearms. Tradition-
Since some of the mammals overlap in one or more ally, they were hunted communally, the meat being divi-

life zones, they will be discussed as a unit by families. ded by the participants according to prescribed rules.
The reader is referred to Table 11.4.1 in the previous Surrounds and drives were methods used by the Indians,
section for differences in the distribution of mammals including Pueblo Indians, to kill these animais.
by life zones.

Bison were economically important. Not only did
Artiodactyla they provide the group with a great quantity of meat.

but also with tough warm hides for clothing and robes.
This class of animals is characterized as even-toed The horns were used by some as headdresses, the hoofs

hoofed mammals; their weight is distributed equally on for rattles, and the bones provided raw material for
digits 3 and 4. with 2 or 4 toes on each foot. and are tools.
medium to large in size (Burt and Grossenheider 1964).
Artiodactyla, found in the study area, include hison, big- 2. Bighorn Sheep (Ovis canadensis)
horn sheep, mule deer, elk and pronghorn. The greatest
percentage of mammal remains at archeological sites in These animals inhabited the rugged cF'fs and crags of
the study area are represented by Artiodactyla. the mule the San Juan and Jemez Mountains (Bailey 1913:16).
deer probably being the most important (Harris 1968). They prefer extremely rocky areas with nearby grass and

browse. In 1873. they were common in the mountains
1. Bison (Bison bison) near Santa Fe (Bailey 1913). By 1927, the only reported

sightings of this animal were in the Hatchet. San Andres
The bison were found in the grasslands of the eastern and Guadalupe Mountains (Ligon 1927).

plains of New Mexico in early historic times (Bailey
1931). Formerly, they migrated north in the spring and The bighorn sheep range in height from 0.9m to
south in the fall. They are diurnal, gregatious nd 1.1m. Males weigh between 57kg to 1265kg, females 34kg
grazing animals which feed upon grasses but they do to 68kg. They are brown to grayish brown with a
take some browse. They breed at 2 to 3 years of age creamy white rump and massive coiled horns (uncoiled
from July through October- and normally have a single in the female (Burt and Grossenheider 1964).
offspring at a time. The bison range in size from 1.5m to
2.0m in height, weighing from 363kg to 909kg. They are Males and females usuallv separate during the sum-
dark brown with a large head, high hump on the mer rams joining the ewes and lambs in the fall. They
shoulder and have long shaggy hair on the shoulders and are gregarious animals. They may move to lower e!eva-

-' front legs (Burt and Grossenheider 1964). tions in the winter. The primary causes for their migra-
tion are food shortage, better climatic conditions kal-

Ethnographic accounts of the bison go as far back as ways followed by a return journey) and gametic migra-
1540. when Coronado wrote that the Zuni Indians went tions for procreation. It is the only hoofed animal which
to the Pecos region to hunt bison. This area was tradi- provides itself with a "home" in caves to get out of the
tionally known to the Indians of New Mexico as a region heat (Hamilton 1939).
of great bison herds. The Cochiti formerly went to the
Pecos Valley to hunt bison; in the 1880's. they joined They browse and graze on a wide variety of plants.
with the Santo Domingo and Tewa on such hunts (Lange The females breed at 2.3 years: rutting season is from
1968). Early observers recorded bison in other regions of November to December. The young are born from Mav
New Mexico. For instance. Antonio de Espejo. in 1582, to June above the timberline. Usually only a single off-
saw some bison near the village of Santo Domingo; in spring is produced at one time (Burt and Grossenheider
1353. a Tewa informant reported that his father had 1964).
killed two bison near Santo Domingo. The Cochiti also
claimed to have hunted bison in the Estancia Vailev The number of bighorn sheep was reduced greatl-
'Lange 1959:130). and by 1926. there were only 200 in New Mexico (Hor-

naday 1927). They were not hunted intensively, but
The actual range of the biran in New Mexico has been were nearly exterminated when domestic sheep were in-

a disputed matter among zoologists and naturalists. troduced: they were particularly vulnerable to the dis-
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ease, eganthrax, which was brought in with domestic in May. They range from 3kg to 6kg (Burt and Grossen-
sheep (Hamilton 1939; Grinnel 1928). Bandelier (Hen- heider 1964).
derson and Harrington 1914) recorded that he saw the
last bighorn sheep at Rito de los Frijoles in 1880. In 1889, there were still large numbers of wide ranging

pronghorn (Bailey 1931). In 1886, a herd of 200 were
Hamilton (1939:362-63) indicated that the bighorn sighted on the mesas west of the Rio Grande opposite

sheep were difficult to hunt because of their swiftness the mouth of the Rio Hondo. In an interview conducted
and habitat. However. Grinnell (1928:6) claims that, by Bailey (1886), the Indians said they had hunted the
contrary to popular belief, they were easy to kill. he pronghorn with bow and arrows then firearms, for as long
cited instances of cowboys roping them and dogs brin- as they could remember. Between 1899 and 1918, a
ging them to bay on the open prairie. Since they habi- marked decrease in the herds was noted by the Bureau
ually use the same trails, they were easy to kill. it was of Biological Survey. Skinner (1967) observed that by

only necessary to conceal oneself beside the trail and 1888 the herds in New Mexico were uncommon in
wait for them to pass (as is true of elk, deer and prong- "white" areas. By 1900, there were only 20,000 prong-
horn). Hamilton (1939) recorded the use of blinds by horns in the state.
Pueblo Indians at the sides of such trails.

Pronghorns were hunted on the Pajarito Plateau,
3. Mule Deer (Odocoileus hemionus) mostly near White Rock Canyon (Henderson and Har-

nngton 1914:15). Lange (1968) reported a box canyon,
Mule deer are found in the coniferous forests, desert just north of the mouth of White Rock Canyon, which

shrub-land, chaparral and grasslands with shrubs; browse was used to trap pronghorn and deer: they were impoun-
plants are necessary. These animals are most active in the ded and slaughtered at this site. Pit traps were also repor-
morning, evening and moonlight nights. They feed ted east of Bland above Rio Chiquito; these sites were lo-
mostly on shrubs and twigs, but do eat grass and herbs. cated on mesa tops where the animals were driven into a
They migrate to the mountains in the spring and down narrow trail with high steep wails on either side and then
to the valleys in the fall (Seton 1929). killed (Lange 1968:130). According to Skinner (1967),

pronghorn are easy to kill because they are extremely
The mule deer range in height from 0.9m to 1.lm; curious, friendly and will come within close range.

males weigh 57kg to 182kg and females 45kg to 68kg.
They are reddish in summer, blue-grey in winter; some 5. Elk (Crvus canadensis)
have a whitish rump patch. The tail is either black-tipped
or black on top. Young are born in June and July, usu- Elk inhabit semi-open forest lands, mountain inca-
ally two offspring at a time. They range from 36.5ha to dows, foothills, plains and valleys. They are active in the
over 243ha (Burt and Grossenheider 1964; Olin 1971). morning and evening. They can be seen in groups of 25

or more; both sexes winter together, but the bulls separ-
Mule deer were probably the most important source ate during the summer. They feed on grass, herbs, twigs

of animal food for populations in the study area. Their and bark. They migrate to the mountains in the spring
numbers and their large size made them economically and to the valleys in the fall. The young are born from
important. May to June, normally having a single offspring at a

time.
Deer were hunted communally in historic times. The

hides were used for blankets, leggings, shirts, moccasins Elk are large animals which weigh from 318kg to
and drum heads. Hoofs were used for rattles, and the 456kg; they are 1.2m to 1.5i in height. Elk were not
horns for tools and ceremonial paraphernalia. Deer and reported in the region in 1914; however, Bandelier re-
other Artiodactvla were driven, encircled and killed. If ported the appearance of some at Rito de los Frijoles
any other game animals were surrounded during these (Henderson and Harrington 1914).
hunts they also were taken by the hunters (Lange 1968).
If a deer was killed by a lone hunter, he did not bring it As with deer and pronghorn, elk habitually used the

, back but went to the village to announce the kill and same trails and were hunted by the use of blinds and
then returned to the kill site accompanied by one or drives. As other artiodactyla, they provided a quantitySmore men to bring back the animal. of protein, hides and raw materials for the Indians.

At archeological sites, mule deer probably represen- Lagomorpha
ted the greatest percentage of Artiodactyla (Harris 1968). The Leporidae which are most common in the study

4. Proughorn (Antilocapra americana) area are the jackrabbit and the cottontail rabbit. Because
of their numbers and ubiquitous distribution, they pro-

This speedy and gregarious animal inhabits open vide a steady supply of food and pelts for hunters. The
country below the woodlands. They summer in the high two species which are utilized most frequently are Lepus
plains and winter in the valleys. Their migrations are lo- californicus and Sylvilagus auduboni. Other species do
ral and irregular. The pronghorn are diurnal and sleep occur in the study area though are rare in archeological
during the night on hill slopes. They are a grazing animal sites. These include the whitetailed jackrabbit (Lepus
and, in the morning hours, are found feeding in the va]- townsendi), the Rocky Mountain cottontail rabbit
leys. They live in small bands; in the fall they are found ISylvilaqus nuttalli pinetis), and the Colorado cottontail
in pairs or small groups of 3. 4 or 5 (Skinner 1967). rabbit (Sylviagus auduboni warreni).

* They are approximately 1.0m tall, weigh between 1. Jackrabbit (Lepus californicas)
34kg to 59kg. They are pale tan, distinguished by a large
white rump patch, white lower sides and two broad The jackrabbit is found in valleys of arid regions,
bands which project forward. They have two toes on open plains. 'oothills and low valleys. They are active
each foot. The young, usually two in number. are born from late afternoon and throughout the night. They seek
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saiety in thickets, and appear to be most abundant enemies can be sighted at a distance. They live in moun-
where there is least water. This species is not a burrow tain valleys 5000 to 8500 ft 11534m to 2591m), open or
ing animal; it lives and hides under bushes. The jackrab- slightly brushy country and scattered juniper and pine
bit weighs 1.0kg more than the cottontail, from 1.3kg to regions. They are less colonial than the blacktail prairie
3.2kg; it is 43.2cm to 53.3cm head to rump. The animal dog (Cynomvs ludovicianus).
is grayish-brown with large black-upped ears and has a
black streak on the tip of its tail. It bears offspring This small mammal weighs from 68g to 9 1g. The :er-
spring through fall. minal third of its tail is white. The body is yellowish in

color and it is sightly smaller than the domestic cat.
2. Cottontail (Svtilagus auduboni) They hibernate from October or November to March

in the north and in high mountain valleys. Bailey noted
The cottontail is found in the grasslands and open the use of the prairie dogs by modern New Mexico Nava-

areas, sparsely vegetated deserts and where there is grass, jos. and claimed they were easy to catch and were a
sagebrush and scattered pinyons and junipers. They de- good food source (Bailey 1931; Harris 19681.
pend on broken terrain. especially rock areas for cover.
Altitude is not a barrier to these small mammals. They 2. Rock Squirrel (Citellus variegatus) I
are found along canyon slopes parallel to arroyo bot-
toms. Cottontails are most active in the early evening This small animal, which is good for food, is difficult
through early morning; and they sit in clumps of grass or to hunt. It inhabits rocky canyons and boulder-strewn
brush during the day. They are rarely seen in the winter cliffs. It is diurnal, not colonial and climbs nearly as well
from October to April. Their range is from 2.5ha to as tree squirrels. They feed on seeds, fruit, nuts, eggs and
6.0ha (Murie 1954). meat; they store food in their den. The den is usually be-

neath a boulder. If they hibernate, it is only for short
The head and body measure 0.3m to 0.4m: and they periods. The young are born in April through August.

weigh between .kg and 1.6k. The body is poe gouy,
washed with yellow. Their young are born throughout The rock squirrel is approximately 25cm long, weigh-
the year (Burt and Grossenheider 1964). ing from 68g to 81g. Within its range. it is the largest of

the ground-living squirrels. It is seen foraging in the
Lange (1959), Curtis (1926) and Goldfrank (1927) open. or sitting on the top of a boulder. It was unlikely

have mentioned communal rabbit hunts among the Co- that this species was used as a regular food source, be-
chiti Indians; Bandelier 1392) described rabbit hunts cause it is hard to catch. They have been found in an
for the Cochiti in 1880. The major rabbit hunts occurred archeological context (Harris 1968).
in the spring, before planting, and in the fall just before
harvest. About 25 to 30 cottontail and jackrabbits were 3. Abert's Squirrel i Sciurus aberti)
taken during these hunts. The large fall and spring hunts
were directed by the war chief and were more ceremo- This squirrel is restricted to the Transition Zone, the
nial than those which occurred during other times of the yellow pine forests from 7000 to 3000 ft (1178m to
year. Women and children could hunt rabbits at anytime, 2216m). They are good eating; and feed primarilv on
however, the war chief still directed them. During the pine cones, the cambium layer of small pine twigs and
ceremonial hunts (see Lange 1959). tor complete descrip- also fungi. They build nests high in the pines. The head
don), villagers yelled and screamed, men rode horses. and body measure 29cm to 30cm, and they weigh 43g to
women. irls and boys ran on foot scaring rabbits out of 57g. The tail is either completely white, or white be-
hiding. When one appeared it was clubbed to death. neath and broadly bordered with white. The belly is
Communal rabbit hunts were still observed among the either white or black. They have predominant black or
Cochiti in 1920 and up to 1947 (Lange 1959:126). blackish ear tufts. According to Harrington, they were

-* eaten by the Pueblo Indians (Henderson and Harrington
Rabbits were utilized principally for meat: however. 1914l

the fur also was used. Pelts were stripped and woven into
* blankets and the fur utilized for decoration of ceremo- 4. Beaver (Castor cartadensis)

ual items i Lange 1959:128).
The beaver inhabits streams and lakes with trees on

Cottontail was. most likely, a staple food item. In the banks. Appearing shortly after sundown, they are
Harris' study (1968), Lagomorphs made up one-third chiefly nocturnal, but are occasionally seen during the
of the total fauna at LAk 6462. a complex Pueblo II- day. Their preferred food is aspen, poplar. birch, maple,
Pueblo III site. They were plentiful, easy to kill and wilow and alder: they feed on bark and small twigs. The
provided a buffer in lean times. beaver live in groups of parents, yearlings and kits. They

may burrow in river banks. The young are born from
Rodentia .\prl through July. These animals are an important fur-

bearing and food source.
In the family Sciuridae, numerous species were util-

ized for food and fur: prairie dog, rock squirrel. Abert's They are 68cm to 76cm from the head to the base of
squirrel. beaver, chipmunk. marmot, gopher and porcu- the tail, and weigh from 14kg to 27kg. T"hey are brown
pine. This discussion will center upon the more impor- in color, their tail is naked and shaped like a paddle
tant of these species in terms of man's usage. ,Burt and Grossenheider 1964).

1. Prairie Dog 'Cvnonvs ?unnioni) Carnivora

Gunnison's prairie dogs inhabit open grasslands and 1. Canidac
forest areas. They are found in the Jemez pine forests;
Bailey 1931) collected specimens in the Jemez which The kit fox i 'ulpes macrotis), gray fox (Urocvon
weighed 43g. Their natural habitat is open areas where cinereoarenteusi, coyote or bush wolf (Wants 'arransi
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and timber wolf (Canis lupus) are found in the study gle skulls were buried under rocks as offerings. To kill a
area. These animals were not consumed by man, but bear was akin to killing an enemy and a great deal of
were hunted extensively for their fur which was used for ceremony surrounded its death.
clothing, decorating ceremonial objects and also as a
trade commodity. Gray fox skins were used as "pendant 3. Procyonidae
skins at the back of men's dance kilts" (Lange 1959).
Foxes were communally hunted; however. it s now an The raccoon or ring-tailed coon (Procvon lutor) was
individual endeavor, hunted as a food and fur-bearing source. They are found

along those streams where there are wooded areas or
2. Felidae rock cliffs nearby. They are nocturnal, feeding mostly

along streams and lakes. They are omnivorous. Racoons
The mountain lion. also known as the puma. panther den in hollow trees, logs, rock crevices or ground bur-

or cougar (Fells concolor), and the bobcat or bay lynx rows during cold spells in the north; they do not hiber-
(Lynx rufus) were hunted for their pelts. Later. Spanish nate. Burt and Grossenheider (19641 record a density
and Anglo populations hunted these animals as they ranging from I per 0.4ha to 6.Oha. They mate in Feoru-
were a threat to herds of sheep and cattle. According to ary through March; the young are born in April or .May
the Cochiti (Lange 1959), the meat of the mountain lion with an average of four offspring at a time. These ani-
was never eaten. Lo kil this animal was like killing a hu- mals weigh from 3kg to 16kg and reach a body length of
man enemy. The skin was brought back to the village 71cm. The body is a black and white mix with a black
and the body of the lion was buried by the hunter at the mask over the eyes and alternating rings of yellowish
site of the kill. The skull was removed at the time of white and black on their tail.
skinning. Raccoons were hunted for their pelts (Lange 19591;

3. Mustelidae however, their remains are seldom found in the archeo-
logical context.

These animals were primarily hunted for their pelts

and provided little or no food value to the Indians of the Table 11.4.2 shows the population dynamics of the
region. These mammals include: the spotted skunk, the important food and fur species during each season of the
long-tailed weasel, the mnarten, the mink, the black- year. Table 11.4.3 shows the activity periods during the
footed ferret, the badger and the otter. 24-hour cycle for each species; this is correlated with the

seasons of the year.
The skunk was communally hunted. Their pelts were

used for anklets and for dance costumes. The hunting TABLE 11.4.2
procedure was to block up one hole, the northernmost,
and when the skunk's head appeared at the other, he was POPULATION DYNAMICS FOR MAMMALS

clubbed. Today hunters use traps (Lange 1959).

4. Ursidat FALL WINTER SPRLNG SUnMER

The grizzly bear and the black or cinnamon bear were Beaver s s s
prized as food and fur-bearing sources. Both specimens Squirrel s 5 s
occupied mountainous regions; prior to the increase in Prairie dog colony colony colony colony
human populations they were ubiquitous in the study Chipmunk s s s s
area. The black bear is primarily a noctural animal, but Gopher s s S s
occasionally may be seen during the day. They are soli- Porcupine n.d. s.g. n.d. S
tary, except the female with cubs. They eat nuts, berries, Gray fox s s S s
tubers, insects and their larvae, small mammals, eggs, Coyote s/s.g. s/s.g. sis.g. sis.g.
honey, carrion and garbage. They den beneath downed Wolf greg. s grex.
trees, in hollow logs, beneath roots or any place where Mt. Lion s s s s
there is shelter. Ursus semihibernate during winter in Bobcat s s s s
the northern part of their range. They weigh between Raccoon s s
90kg to 215kg for the black bear, and 145kg to 385kg Skunk s s.Z. s s
for the grizzly. Males range 25km or more, females less; Weasel s s s s
they can run up to 55kph for short distances. Their sight .Maten s s s s
is poor, hearing moderate and their smell is good. They Ferret s s s s
may live 30 years or more. The young are born in the Badger s s s s
winter den during January or February; normally there Otter greg. greg. greg. greg.
are two offspring which are weaned in August. Black bear s s 5

Grizzly bear s s s
The grizzly bear prefers twilight hours, but may be Elk s s.g.

seen at any time of the day. They are solitary, or found Pronghorn greg.,pairs greg./pairs s.g. s.g.
in small family groups. Their diet is similar to the black Mule deer herd s.g. s.6t. herd
bear. They may dig a den on a slope; and they habitually Bison greg./herd greg./herd greg.jherd rreg./herd
re-use the trails, stepping in the same footprints. They Biahorn greg./herd greg./herd greg./herd greq./herd
mate from May through July; the young are born in Jan- Cottontail n.d. n.d. n.d. n.d.
uary. Jackrabbit n.d. n.d. n.d. n.d.

Both bears were prized as a source of food and fur. s solitary
Bear bones were never thrown into the yard or corrals as greg. - gregarious
were sheep or cattle bones; they were thrown into the s.g. small groups
river or taken to shrines (Lange 1959). Bear, lion and ca- n.d. no data
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TABLE 11.4.3 prized for their feathers which were used as ceremonial
paraphernalia.

IA.MMALS: PERIODS OF MOST ACTIVITY

Anseriformes

Diurnal Nocturnal EM A EE N This order includes Anserinae, Anatinge, Avityinea.
Oxvurinae and Merganie geese. swans and ducks). The

Black bear + following species are to be found seasonallv in the study

Grizzly bear* + area. They are aquatic birds with webs between :heir

Raccoon + three front toes; they have long necks and narrow poin-

Weasel ted wings. Most birds in this order have short legs and

Skunk + are heavily insulated with down feathers .Robbins et ai.

Mlarten + 1966: Peterson 1941).

Mink +
Ferret I The following families occur throughout the study

Badger + + + area:

Otter + +
Kit fox + 1. Anscrinae

Gray fox
Coyote Canada goose tBranta canadensis) and snow Zoose

Woif Chen hyperobrea) migrate through the Rio Grande

.it. on + Valley: they winter on the river near Ubuquerque and

Bobcat + south of this city. Canadian geese only gather in iarge

Rock squirrei + flocks during the breeding season and graze in fields

Abert's sqwirrei .+ +.. which are close to water: they migrate by day and

Chipmunk -night. Snow geese also fly in large flocks.
Prairie dog, + oAaia

Gopher 2. Anatinac

Porcupine "
Cottontail + These are surface-feeding ducks, chiefly vegetarians,
Jackrabbit but are known to eat insects, mollusks and small fish.

Beaver + Species which are important to the study area include:
Biso+ + the mallard {Anas plat vrhynchos), Mexican duck (Anas

Bighorn ," ,'iazi). pintail (Anas acuta), gadwall (Anas strepera),
Mule deer + American w¢idgeon (Mareca americana), shoveller (Spat-

Pronghorn + ula clvbeata). blue-winged teal (.4nas discorsl, cinnamon

Elk + + teal Anas cyanoptera) and green-winged teal (Anas
carolinensis).

hybenating animals 3. Aythvinae

Evenrng These are "bay ducks," a heavy bird which eats more

animal food than the surface-fceding ducks. Species in-

Night - N elude the redhead (Aytnva americana). canvasback (Ay-
tha valisineria), ring-necked duck Aythya collars), grea-

Early. EM ter scaup ).4ythya marila), lesser scaup (.4ythva arfinisl
Morning common golden-eve CGlaucionetta clanluia) and butfle-

Afternoon = A head tGlaucionetta albeola).

AVES 4. Oxyurinae

Dscussion of the avifauna vill focus on those mem- The only species in the study area is the ruddy duck
ber which are important food species. Although many Oxyura jamaiccnsis) which is a small bird. They are
songbirds and birds of prey inhabit the region, they will common during summer on ponds with floating -egeta-
not oe discussed here because of their negligible value as tion, and during the winter on estuaries, lakes and rivers.
an economic resource. A partial list of all birds. which
are known to the study area in an archeological context. 5. .Merginae
may be found in Harris I 1968:198ff).

The common merganser !.Vertus ,nerqanjcri is a fish-
The avifauna to be discussed include species from the eating bird and is a fresh water species.

orders of Anseriformes, Gruiformes. Columbifornes,
Falconiformes and Strigiformes. Many of these species Gruiformes
are regular migrants through the Rio Grande tlvway and
can be found in zreat numbers within this region during This order includes the whooping crane and the sand-
both spring and fall. hill crane: both are wading birds with long legs and

heavy-bodied. The sandhill crane migrates in early Octo-
Anseriformes and Gruiformes provide an ample quan- ber; the spring migration terminates in earl- March.

tity of meat during the fail and spring migrations. The
Galliformes apparently were abundant in the region: the 1. Gruidae
turKey .eleaenis falotavel especially was used for
meat, feathers and eggs. Hawks. owls and eagles were The sandhill crane (Grus canadensisl habituates prai-
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ries, fields, marshes and open pine lands; they can be (Buteo Jamaicensis), Swainson's hawks (Buteo swain-
seen in large flocks. They subsist on small rodents, frogs soni) and rough-legged hawks (Buteo lagopus) which in-
and insects. The whooping crane (Grus americana) is also habit the region.present in the study area. Golden eagles (Aquila chrysaetos) are found in the

Galiformes mountains and deserts; they feed on rodents. The golden
eagle was of special significance to the Pueblo peoples;

Birds of this order are heavy-bodied, chicken-like land its feathers were used for ceremonial purposes. If a
birds. When flushed, they seldom fly more than a few hunter killed one of these birds, it was the same as
hundred feet. All are able runners and forage on the killing an enemy among the Cochiti. The meat was never
ground for seeds and insects. They are primarily a non- eaten; the head and skin of the birds were returned to
migratory bird. The following families of Galliformes the pueblo by the hunter. The eagle feathers were used
Were important food sources for populations in the area. in making the mask of Ka'tsina, the Turkey Vulture

(Lange 1968). The eagle head was placed with cornmeal
1. Meleagrididae and bread under a rock in a canyon about one mile

north of the 2~ueblo.
The turkey (Mdeeagris gallopavo) bred in considerable

numbers in the mountains. Harrington and Henderson There is no ethnographic evidence that the Cochiti
(1914) saw a flock of 30 near Valle Grande just beyond trapped eagles as did the Jemez and Pecos (Bandelier
the headwaters of El Ritode los Frijoles. In autumn, they 1892: Parsons 1919). Present day Cochiti informants.
came down into the canyons in large numbers and con- however, mention that they do trap eagles (Lange 1959).
gregated around springs (Henderson and Harrington
1914:35). Wild turkeys occur in the Jemez Mountains The bald eagle (Halideetus leucocephalus) was sighted
today. The turkey was most common, after the cotton- at Rito de los Frijoles by Harrington (1914). This bird
tail, at archeological sites which were analyzed by Harris was utilized by the Puebloan peoples in much the same
t1968:198). Harris believes that the number of recovered way as the golden eagle.
turkey bones indicates a domestic animal. Because several
of the specimens showed healed broken bones, he sug- Strigiformes
gests that they were unlikely to have been wild since pre-
dators certainly would have killed these birds. Numerous In the study area, the great horned owl (Bubo virgin-
turkey shells also were retrieved which indicates utiliza- ianus) was often killed for its feathers. They are mostly

tion of turkey eggs as a food source (Harris 1968). nocturnal in thcir behavior and are best seen at dusk.

2. Phasianidae FISH

The scaled quail (Callipepla) and Gambel's quail Fishing, as an economic activity, was apparently un-
(Lophortyx jambelii) are common in dry areas. Large important among the populations in the study area. Few
flocks of scaled quail were seen in Rito de los Frijoles in references were found to fishing in the Rio Grande or
the late 1800's (Henderson and Harrington 1914:33). other bodies of water in the study area. According to
This bird occupies the dry-semi-desert country, and is Bandelier (1892), seining became extinct among the
found in flocks of up to 100 birds. They seldom fly, but Cochiti by 1882. Bailey (1931:228) refers to Indians in
prefer to run. the arei" catching fish in pools, affe? the spring runoff

and after short-term rises in the river. Henderson and
3. Tetraonidae Harrington (1914) explained the lack of emphasis upon

fishing by the Puebloan peoples of the region, because
The Dusky Grouse (Dendragapus obscurus) was corn- many species of fish were unable to survive in the waters

mon in the Jemez Mountains and came down in large of the Rio Grande. Small streams occur in the side-can-
numbers into Frijoles Canyon during autumn (Hender- yons. but they are dry most of the year; therefore, they
son and Harrington 1914:34). cannot supply a steady or sufficient amount of water

* ito provide a suitable habitat for aquatic species. Due to
* -1 Columbiformes the lack of rain, the runoff is not enough to provide

deep pools to sustain fish during dry periods. Current ex-
Columbidae are small birds which eat grains, small planations for the lack of fish in the study area are the

seeds, acorns and fruit. They nest generally in trees. The irrigation diversion system, high water temperatures and
western mourning dove (Zenaidura macroura) is the most periods without water. Also, the shifting sandy bed, fluc-
common dove in the region. The only other dove in New tuating flows and the turbidity of the river do not sup-
Mexico is the band-tailed pigeon (Columba fasciata); its ply the proper environment, as well as the absence of
nest is solitary yet the bird feeds in flocks. They were sufficient aquatic plant life to sustain any numbers of
abundant in canyons and mesas, and were utilized by the fish (U.S. .Amy Corps of Engineers 1973).'Indians as a food source (Henderson and Harrington

1914:36). There are, however, a number of native fish still sur-viving in the Rio Grande waters in the study area. A List
Falconiformes of these species was obtained from Hubbs (1972) and

Hatch (personal communication). The U.S. Army Engi-
The eagle and hawk were used by the Puebloan In- neers Environmental Impact Statement for Cochiti

dians for their feathers rather than for meat. Falconi- Dam (1973) also lists introduced species. A brief des-
formes are diurnal flesh eaters; most take live prey, but cription of the native species is given below with their
some are scavengers, food sources, habits and weights (Hubbs 1972; Koster

1. Accipitrinae
Some fish bones have been found archectogic,.'. n

The sub-family Buteos includes the red-tailed hawks the study area. Their numbers are few. bu, it is irapo--
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11.4 FAUNAL RESOURCES IN THE COCHITI STUDY AREA

tant to remember that fish bones do not preserve well; a 25cm long and 2kg, the longear sunfish (Lepomis mega-
true estimate of their value to prehistoric and protohis- lotis), up to 15.2cm long and up "o 1.0kg, and the rock
torc peoples is not indicated at any of these sites. bass nAmbloplites rupestrisp, less than 25cm long and up

to 1.0kg.
I. Sturgeon Family (Acipenscidae)

The shovelnose sturgeon (Scaphirhynchus platoryn- USABLE MEAT

ch usn was a native fish of the Rio Grande. Now extinct, An attempt is made here to give a general index of
the last specimen recorded for the Rio Grande was in consumable versus live weights of the important food
1874. This species grew to over 45kg. species in the study area. The percentage of usable meat

from mammals was derived from White's work 1 19531.
2. Gar Family (Lepisosteidae) His figures are ba-cd on modern day estimates of edible

poundage of meat slaughtered and butchered in packing
Fish of this family spawn in the late spring. They feed houses. Figures for the major mammalian iood species in

almost exclusively on other fish. One species which is the Cochiti area are summarized in Table 11.4.4.
common in the study area, the longnose gar (Lepisosteus
osseus), reaches a length of 0.6m to l.Om and weighs up TABLE IL4 4
to 3kg.

LIVE VERSUS EDIBLE WEIGHTS FOR ALMMALS
3. Salmon Family (Salmonidae)

When small, they feed on insects and other small ani- Average Live Weight Estimated Edible Weight

mals: later, they eat larger organisms including other
fish. The cutthroat trout (Salmo clarkii) is native to the Bison 316.0kg 408.0kg
study area. They weigh up to 1.0kg. Bighorn Sheep 272.0kg 136.0kg

Mule deer 91.0kg 45.0kR
4. Sucker Family (Catostomidael Pronghorn 50.0kg 25.0k9

Elk 318.0kg 139.0kg
Cottontail 1.6kg .8ka

These fish are bottom dwellers. They feed upon Jac.rabbit 2.7kg 1.4kg
larva and adult aquatic insects, worms and algae; they Prairie Dog .9kg .Skg
spawn in the spring. Suckers provide a suitable amount Rock Squirrel .7kg .5kg
of food and are potentially a valuable food resource. Grizzly Bear 295.0kg 206.0kg
Those found in the study area include the blue sucker Black Bear 136.0kg 95.0kg
(Cycleptus elongatus, weighing approximately 1.3kg,
the smalLmouth buffalo fish (Ictiobus bubalus), from
2kg to 7kg, the gray redhorse (Moxostoma conges- TABLE I.4.5
turn) and the Rio Grande sucker (Catostomus plebeiuts).

LIVE VERSUS CONSUMPTABLE WEIGHTS FOR
5. Minnow Family (Cyprinidae) GALLIFORMES, ANSERIFORM\IES ANDGRUIFORMES

Minnows, similar to suckers, are diverse in their habits
and habitat selection. Some feed on the bottom, others Average Live Weight* Estimated Edible Weight
are carnivorous, some herbivorous and some omnivor-
ous. They spawn in late spring or summer. Species in the
study area include the Rio Grande chub (Gila nigres- Turkev 5.4kg 3.6kg
censi, up to 25cm in length and less than 5Og, the Rio Gambel's Quail .2kg .2kg
Grande shiner (Notropis 'emezanus), 7cm to 10cm in Scaled Quail .2kg .2kg
length, the biuntnose shiner (.Votropis simus), from 7cm Canada Goose 4.0kg 2.7kg
to 10cm long. and the roundnose minnow (Dionda esis- Snow Goose 2.7kg 1.8ka

Malar 1.1kg .Skg
copap, less than 7cm in length. Gadwall .9kg .6kg
6l iPintail .9kg .6kg
6. Catfish Family (Ictaluridae) Ringinecked Duck .Skg .3kg

Green Winged Teal .3kg .2kg
Catfish are nocturnal, omnivorous and bottom feed- Blue Winged Teal .4kg .3kg

ing. The flathead catfish (Pylodictis olivaris), weighing Cinnamon Teal .3kg .2kc
from 9kg to 14kg, is the only species which is native to WidReon .7kq .4ke

Shoveler .6kg .4kgthe area. Redhead 1.1kg .Skg

Canvasback 1.4kg .9kg7. Live-Bearer Family (Poecilildae) Greater Scaup .9kg .6kg
Lesser Scaup .Skg .6k"

Members of this family bear their young alive. Only Goldeneve .9kg .6ke
one species is native to the area, the Pecos gambusia Buiflehead .3kg .3kg
(Gambusia noblis). This fish ranges from 2cm to 4cm in Merganser 1.4kg .9kg
length, and weighs less than 30g. lexican Duck 1.1ki .8kg

Ruddy Duck .5kg .4kg
8. Sunfish Family (Centrarchidae) Whooping Crane 4.5kg 2.9kiSandhill Crane 4.3kq 2.9ka

These are nest builders; they are also bottom dwel- (*Average weights were taken from Pough 1951)
lers. Three species are native to the study area: the war-
mouth (Chaenobryttus futosus). up to 25cm long and Weight tables for the avafauna were derived in part
2kg, the longear sunfish (Leponis megalotis), up to from data gathered by John M. Campbell (personal
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communication, J. McDowell (personal communication) The charts presented in the usable meat section pro-
and Theodore White (1933). vide some insight into the question of which animals

were more economical to procure. The large Artiodactvia
Campbell gives a general rule for determining edible have the potential to provide great quantities of usable

weights for Anseriformes and Gruformes: when meat although the proportion of edible meat of the
plucked. head, feet, legs, and entrails removed, there rabbit is higher. The larger the animal, the more entropy
will be slightly more than one-third weight loss. This involved tBinford personal communication). Therefore,
figure, however, is based on the assumption that the it is more economical to utilize the smaller species, such
entrails are not eaten. A slightly higher figure can be ex- as squirrels and rabbits, on a continuous basis. Percen-
pected if the entrails are being consumed. For Gallifor- tages of species found at archeological sites tend to
mes, the total weight is found in the breast and legs support this hypothesis (Harris 1968). The availability
(McDowell personal communication). A 10kg turkey of small game is a constant in the study area. Women and
will yield 8.3kg of edible meat. One important factor to children, at all times of the year. hunted these species.
consider when dealing with avian populations is that Also, the whole community, men, women and children
their bones are light: a 10kg turkey will yield more engaged in communal hunts of rabbits at specified times
usable meat than a 10kg beaver because of the great of the year.
weight difference in their bony structure. Table 11.4.3
gives live weights for Galliformes, Anseriformes and Avian populations of ducks and other water birds
Gruiformes with an estimate of their consumptable were seasonally hunted and constituted the only really
weight. important food birds of the region. The Rio Grande is

SUMMARY AND CONCLUSIONS a major flyway for these species and can be hunted in
great numbers during the fall and spring of the year. The

Henderson and Harrington (1914) and Harris (1968) Galliformes inhabited the region throughout the year
noted that mammalian populations in the Cochiti area and acted as a steady source of protein. It is likely that
were sparse during historic and modern times. Since the Puebloan peoples domesticated the turkey a-s the
changes in faunal make-up usually progress slowly, it is number of bones and egg shells found in archeological
probable that the present faunal densities and distri- sites indicates a constant use of these birds (Harris 1968).
butions reflect, in general, faunal populations that in-
habited the area hundreds of years ago. Although it is Although fishing was not emphasized among the
possible that species in addition to elk and mountain peoples of the study area, when utilized, they provided
sheep have disappeared from the Cochiti area, and that nearly one hundred percent usable meat. Unfortunately,
some species may have extended their range into this fish bones do not lend themselves to preservation at
area, it is unlikely that these changes were significant archeological sites due to the friability of their bones.
enough to alter the structure of faunal populations in Consequently, an accurate accounting of their economic
the Cochiti vicinity. Thus. the faunal information pre- value cannot be estimated.
sented in this report should provide a basis for under-
standing man's past utilization of faunal resources in Some research possibilities for archeological interpre-
the Cochiti area. tations of faunal remains include: (1) a need to look at

faunal remains in terms of age of individual species. This
While conclusive statements about different procure- information can be used to determine season of kill e.g.,

ment strategies employed in the study area cannot be young and/or juvenile would, among Artiodactvla. indi-
made, some historic and ethnographic information about cate a spring kill- (2) total numbers of individual species
faunal procurement are informative. Bandelier (1892) could give us data on type of kill. Great numbers of the
concluded that during the Anasazi times wild game was same species may indicate communal hunts. Also, this
not the chief source of sustenance. He based this con- could tell us about seasonal kills and the utilization of
clusion on the fact that the overall faunal density for aggregating species.
the Cochiti area was low in relation to the high number
of Pueblo peoples. He further suggested that although
rabbits, squirrels and other game were used as food
supplements, they did no, represent a large percentage
of the Anasazi diet.

Ethnographic documentation suggests that man
hunted communally, usually banding together when
species counts were high. for instance during fall or
spring migrations of the Atiodactyla. They also joined
together when their primary subsistence food was scarce
e.g., just before spring planting and just before fall har- ?'7
vesting. Until the use of firearms became a way of life
for the Cochiti. deer pronqhorn, bison, elk, mountain• ~~sheep, rabbits. small rodents and quail were communally. _vd
hunted (Lange 1959); Dumarest 1919). With the absence I

of big game, communal hunting decreased. According to
Lange (1959) hunting now has nearly ceased for the
Cochiti. All ethnographic evidence indicated communal
rather than individual hunting practices for the Puebloan
peoples in this area. Not only were large game hunted in
this way but rabbits. squirrels and skunks were hunted
communially. This insured a greater quantity of food for -
energy expended by the community.
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II.5
An Agricultural Stratification of the Cochiti Study Area

E. ANN RAMLAGE

INTRODUCTION soil management requirements" (Klingebiel and
Montgomery 1961:4). Permanent soil characteristics

One objective oi archeological analysis is that of include slope, soil texture, soil depth, effects of past
gaining an understanding of processes underlying the erosion, permeability, water-hoLL.ng capacity and
ways in which human populations adapt to environ- type of clay minerals present in the soil (Klingebiel
mental variability. Analysis directed toward this goal and Montgomery 1961:4).
necessitates formulation of techniques to stratify
environmental variability in a manner relevant for iso- These capability units do not indicate which soil type
1,ting relationships among such variability and past is best suited for a particular crop since the capability
human adaptive behavior, classes do not monitor the fertility or productivity of

the soil. but rather those characteristics which influence
One prehistoric adaptive system in the study area, the its erodibiity (Hudson 1971:151). Class II land. which

Anasazi, was economically dependent. in large part, requires greater conservation measures than Class I land,
upon the agricultural production of maize, beans and may produce higher yields of particular crops than Class
squash. In order to gain an understanding about the I land (Hudson 1971:151). The land capability classes
strategy of Ana-sazi land utilization, it is necessary to indicate primarily the conservation measures necessary
stratify the study area according to criteria informative for continued agriculture, not the productivity of the
about its agricultural productivity, land. Nevertheless, the SCS capability classes have an

agricultural referent. Of the seven capability classes used
Environmental descriptions of modern vegetative by the SCS, only four are considered suitable for agri-

communities which are oriented toward definition of the culture.
paleoenvironmental structure of a region, while
extremely useful in formulation of models concerning Several factors preclude using SCS criteria as the basis
procurement of nonagricultural resources, provide of the agricultural classes for this study. First, the avail-
little insight into the potential agricultural produc- able general soil studies (which are reviewed in the next
tnity of a region. section) indicate which soil types are in the area but not

the specific location of each soil type. The detailed soil
The purpose of this paper is to present a method for survey which would have been necessary to apply SCS

stratifying the study area into measurable agricultural soil criteria exist for only one of the three counties in
land classes. Once the study area has been so stratified, which the study area lies. The determination of many of
hypotheses may be generated concerning prehistoric the characteristics of the soil used in the SCS classifi-
utilization of the environment with respect to agri- cation requires specialized knowledge of soils and field
cultural land classes rather than biotic communities. work, which was not available for this study.

* VARIABLES AFFECTING Another important factor in not employing the SCS
AGRICULTURAL POTENTIAL classification is that suitability of land for agriculture is

determined not only by characteristics of the land but
The first step in stratifying an area into arable land also by the technology employed in the cultivation of

classes involves a delineation of variability affecting that land (Cordell 1972). SCS criteria for determining
agricultural productivity. Climate, soil type, slope, agricultural capability classes, are based upon mechanized
exposure and erosion have been proposed as relevant farming techniques and are, not entirely applicable to
variables in this respect. In order to evaluate the utility the Anasazi who were nonmechanized farmers. Their
of these variables for creating measurable land classes farming implements and techniques were technically
as well as their suitability for a nonmechanized agricul- simple yet effective (Woodbury 1961 :xiii). Farming
tural economy, various soil conservation, agricultural tools attributed to the Anasazi include wooden dirging
and archeological literature were consulted. sticks and stone or buffalo scapula hoes MWoodbur-

,:.,1961 :S; 1963:62).

Soil Conservation Service Land Capability Classes

Farming in the arid Southwest necessitates the use of
The Soil Conservation Service (SCS) has developed a irrigation, dry farming technioues or flood water farming

series of land capability classes. According to Hudson techniques to compensate for the infrequent and unpre-
11971:147-148), the purpose of these classes is "to dictable nature of rainfall. The Anasazi frequently used a
permit decisions as to the combination of agricultural variety of these techniques simultaneously to insure that
use and conservation measures which allow the most the total crop for a year was not lost (Woodburv 1961:
intensive agricultural use of the land without risk of soil Hack 1942). Techniques for utilization of runoff include
erosion." These capability classes are an "interpretative placement of fields in the mouth of an arroyo or on low
classification based on the effects of combinations of flood terraces of large arroyos (Hack 1942). Check dams
climate and permanent soil characteristics on risks of and terraces were also constructed in order to utilize run-
soil damage. limitations in use. productive capacity and off (Woodburv 1961: 1963). Anasazi fields were often
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small, scattered plots several kilometers from the village the Cerros del Rio consists of soils forming in alluvium
resulting from the necessity of placing the fields in areas (Maker et al 1971b:14). These soils are considered to be
which captures runoff. Although the fields were small, well suited to farming (Maker et al 1971b:14). The
their placement insured that they would be better Travessilla-Rockland-Bernal Association consists of a
watered than surrounding areas (Woodbury 1963:64). small area in the southern part of the Cerros del Rio.

The soils of this group are forming in materials of sand-
Since the Anasazi were nonmechanized farmers, the stone origin and have a very limited irrigation potential

SCS capability classes which are designed for large (Maker et al 1971b:19). The El Rancho-Fruitland Asso-
mechanized farms would not be entirely suitable for the ciarion consists of soils developing in alluvium and are
present stratification. Some of the landin the study area suitable for agriculture (Maker et a! 1971b:11). This
has a limited suitability for modern farming because of association is found in a small area on the eastern edge
its tendency to occur in small isolated patches. From the of the Cerros del Rio.
above description of Anasazi farming methods, the
patchiness of the good capability classes would not be a As would be expected from the limited irrigation

serious limiting factor in the consideration of the agri- potential of the majority of the soils, most of the study
cultural potential of an area. area including the Pajarito Plateau and the Cerros del

Rio is characterized by SCS land capability Class 6, one
Soils of the classes not considered suitable for agriculture.

Only along the Rio Grande below the mouth of White
Although the soil data of the SCS do not form the Rock Canyon and along the Santa Fe River drainage are

basis of this study, a summary of the soil types found in a greater percentage of the soils classified in land capa-
the Cochiti area is presented here to show the general bility classes considered farmable (Maker et al 1971a;
agricultural potential of the area as classified today. The 197lb).
soil types and the location of the soils are based on the
general soil maps of Santa Fe, Los Alamos and Sandoval Slope
counties. Slope, which has been defined as the rate of ascent or

The Pajarito Plateau is characterized by the mountain descent along a specified line (Schwab et al 1952:243).
soils forming in igneous materials. As the name implies, is an important variable in agriculture for the degree of
these unnamed soils have their origin in volcanic mate- slope determines the amount of soil buildup. According

rials. The few soils of this association considered as to Weaver (1938:215) it is only on level ground and
having irrigation potential are in small, scattered areas gentle slopes that sufficient soil can accumulate.
(Maker et al 1971a:19). The amount of energy in the form of labor which

The Apache Silver-Rockland Association character- must be invested into the land before it can be cultivated

izes White Rock Canyon. These soils are also forming i is in part determined by its slope. Larson and Teller

materials of volcanic origin (Maker et al 1971a:19). The (1945:44-45) state that not only does slope influence

soils of this association are considered to have a very the kind of farming methods employed, but that it is

limited irrigation potential with the better soils located cheaper to farm flat land than hilly land..Although they

in patchy areas on mesa tops (Maker et al 197la:19). were speaking in terms of modem farming techniques,
this statement seems applicable to premechanized

The area below the Pajarito Plateau is characterized farming techniques. As Duley and Coyle (1955:408)

by the Rough Broken Land-Embudo Association. These state the "slope of a piece of land should be given full

soils which have their origin in gravelly, old alluvium are consideration in deciding whether it is suitable for long-

not considered to have any irrigation potential (Maker time cultivation."
et al 1971a:13). Slope is one of the permanent soil characteristics used

Land near the Rio Grande below the mouth of White to determine land capability classes for a number of

Rock Canyon is characterized by the Gila-Vinton- different classifications. The range of slope for each of

Glendale Association. These soils, which form in allu- the arable land capability classes is not a fLxed unit but

vium, are considered to be suitable for farming (Maker varies according to the social and economic conditions
et a! 1971a:8-9). In fact, this area is presently under of the country. With increased population pressure and

- cultivation, limited amounts of land, the slope of land considered
arable increases (Hudson 1971). This trend is reflected
by the land capability classification of Israel. Israeli

associations. The largest component of this area is the Class I land has a maximum slope of 2%, Class II 6%,
Majada-Calabasas-Apache Association. The soils of this Class I1 15%, and Class IV 35% (Hudson 1971:175).

i. association have their origin in volcanic materials (Maker The range of slopes for the United States land capability
Sa/ 4 71b:1T). Like the Apache-Silver-Rocland Asso- classes does not seem to be a fixed unit but to vary with

ciation, these soils have little irrigation potential with the study. For the sake of comparison with the Israeli
the better soils located on the mesa tops (Maker et al data, the slopes for land classes found in Maker et a!

1971b:17). (1971a:4) will be presented here. The maximum slope
for Class I is 3%, Class 1 5%. Class III 9%. Class IV 20%.

The other associations encompass relatively small, Since slope can be measured on topographic maps, its
scattered areas within the Cerros del Rio. Included value as an agricultural-related variable for this study is
among these associations is the Pojoaque-Rough Broken greatly increased.
Land Association located in the northeast corner of the
study area. These soils which are forming in old alluvium Erosion
are not considered suitable for agriculture (Maker et al
1971b:12-13). The Panky-Pojoaque-Harvey Association The amount of erosion in the area, a factor influenc-
located both in the southeast and southwest portion of ing agricultural potential. is difficult to monitor on topo-
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11.3 AN AGRICULTURAL STRATIFICATION OF THE COCHITI STUDY AREA

graphic maps. However. the amount of erosion is 22). Thus under hot, dry conditions this moisrre
influenced by the degree of slope (Roberts 1955:24; difference between exposures would acquire gre..er
Weaver and Clements 1938:215) with the higher slopes, importance for prehistoric agriculture (Cordell 1972:
when cultivated, being more susceptible to erosion Woodburv 1961). Since exposure is not only a more
(Larson and Teller 1945:45). Thus, erosion can be accurate reflection of the temperature of an area than
indirectly monitored through slope, the average annual temperature but also affects theground moisture content, it becomes an important

Climate variable in considering the agricultural potential of an
area. Exposure can be monitored on topographic maps

Two components of climate, another variable thereby increasing its utility for the purpose of this
affecting agriculture, are temperature and rainfall. Tern- study.
perature is an important consideration for agriculture
since it controls the length of the growing season. The ARABLE LAND CLASS STRATIFICATION
frost-free period of the study area ranges from 140-180
days (Tuan et al 1969:Fig. 38). However, this is not an Criteria
accurate measure of the growing season since crops such
as corn require a minimum temperature of 50 degrees F Of the five variables which attribute to or detract
(10 degrees C) to germinate (Chang 1968:77; Jenkins from agricultural productivity, only slope and exposure
1941:310). Rain or the lack of it affects almost every could be easily quantified from existing information.
physiological processes of plants (Chang 1968:118). Since slope and exposure are indirect measures of the
Since each crop requires a minimum amount of other variables as well as direct factors which affect
moisture, rain therefore becomes a limiting factor in the agricultural suitability, these two variables were selected
choice of crops for a particular area. to form the basis for the agricultural land classification

These two components of climate are often presented in this study.

monitored as average annual temperature and rainfall,
although these averages are often not indicative of Slope and exposure accentuate each other's individual
microenvironments within an area, especially the Cochiti effect (Chang 1968:95; Tansley 1923:143): the corn-
study area in which there are no long term weather bination of these two should allow the generation of

recording stations with the exception of Bandelier accurate arable land classes. Like the capability classes
National Monument. Average annual measurements are of the SCS, the land classes based on combinations of
thus interpolated from the scanty existing data (Tuan slope and exposure are an interpretive classification of
et al 1969). the environment for agricultural purposes. It is assumed

that gentle slopes are preferred to the steeper slopes
The average annual temperature is a measure of the which require a greater labor investment. It is also

ambient air temperature while crops are more directly assumed that gentle slopes are preferred to the steeper
affected by the soil temperature (Chang 1968:88). As slopes which require a greater labor investment. It is
important as the amount of average annual rain is its further assumed that the southern exposures, especially
seasonal distribution (Larson and Teller 1945:47). The on the steeper slopes, will be preferred because of their
study area is characterized by summer dominant rains tendency to warm up quicker thus increasing the length
of short duration. Available moisture may also be con- of the growing season.
ditioned by the size and placement of drainage basins Procedure
(see Brakenidge Section II, Chapter 6).

Exposure The classes of agriculture land based on the combina-
tion of both slope and exposures were generated using

Exposure, one of the attributes affecting the agricul- 7.5 minute USGS topographic maps. First, four separate

tural suitability of an area. is an indirect measure of slope categories were plotted directly on the maps using
climate. The soil temperature which is often of more a eSGS Land Area and Slope Indicator.

importance to the crops than the air temperature is
directly affected by exposure. The temperature The next step in the generation of agricultural classes
differences between northern and southern exposures was the creation of an overlay for each topographic map
are fairly large ranging from 5-20 degrees C (Bennet et al showing the exposures of the land forms. North and
1972:633; Cottle 1932:132: Volobuev 1963:83). One of south were placed into separate categories because of the
the few studies which deals with the differences between many references to the temperature differences between
east and west slopes indicates that there is only a slight north and south (Chang 1968:94; Tan 1969:68;
temperature difference 10.1-1.5 degrees C) between east Weaver 1945:220; Volobuev 1963:81). One of the few
and west exposures (Volobuev 1963:81). An example ot sources which not only mentioned the temperature diff-
the way in which exposure influences crop growth can erence between east and west but also ranked them in
be found in Weaver and Clements (1938:220) who state relationship to other ex'posures was Volobuev (1963:81).
that "soils warm more quickly, vegetation starts earlier, In the two studies presented the temperature differences
and crops like wheat may ripen several days earlier on between east and west varied from 0.1 degree C to 1.5
the south than on the north exposures." degree C. Since there is such a small difference between

the temperature of east and west exposures, for the
The moisture content of the soil is also affected by its purposes of this study east and west were combined.

exposure. Several studies have shown that slopes with North was defined as 300 to 60 degrees: south encom-
northern exposures have a much higher moisture content passed 120 to 240 degrees, east 60 to 120 degrees:
than southern slopes (Bennett et al 1972:633: Cottle west 240 to 300 degrees. These compass designations
1932:129; Woodburv 1961:35: Cordeil 1972). One of assigned 120 degrees each to both north and south.
the critical periods during the growing cycle of corn for The combined compass designations of east and west
moisture occurs during the June dry season (Hack 1942: equals 120 degrees.
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E. A. RAMAGE

The maps with slope categories, overlaid with the to different arable land classes (see Fig. 11.5.1). These
exposures, allowed the creation of four major land areas include a portion of the Pajarito Plateau and White
classes each with three subdivisions based on exposure. Rock Canyon, a lower portion of the Pajarito Plateau
Thus, a total of twelve land classes were generated. before it grades into the floodplair f the Rio Grande.

Land Casses and a portion of the Santa Fe Drainage.

Three sample areas, which were representative of the
Class I was defined as land which has a slope of less study area, were selected for measurement and are illus-

than 4% regardless of exposure. Although for most coun- trated in Figs. 11.5.2-4. The measurement of the acreage
tries Class I land has a slope ranging from 1-2% or 1-3% of each of the land classes within these three topo-
(Hudson 1971:160). the smallest slope measureable on graphic situations was accomplished by overlaying a grid
a 20 ft contour interval 7.5 minute quadrangle map is divided into half kilometer square units (500m x 500m)
4%. Since this was nearly flat land, exposure was not felt on the topographic maps with slopes and exposures.
to be important. However. Class 1 land was subsequently Each of the units of the grid was further subdivided
divided into subclasses according to exposure: 1(a) north; into 25 units each 100m on a side (totalling 25
1(b) east-west; l(c) south. hectares). For each half kilometer square unit which was

designated by UTM coordinates, the amount of land in
Class 2 was defined as land which has a slope from each class to the nearest half hectare was entered on

4-6% with subclasses according to exposure: 2(a) north; Fortran coding sheets. A separate category of river was
2(b) east-west; 2(c) south. While this slope designation found necessary to maintain a constant ratio. Once the
crosscuts several SCS soil classes, the 6% maximum slope measurements for these areas were entered on Fortran
agrees with the maximum slope for Class 2 land in Israel coding sheets this information was keypunched.
(Hudson 1971:160). It was felt that the Israeli data was
better suited for this part of the Southwest than SCS Sample Area I, selected from the upper Pajarito
criteria. The slope indicator also allowed the measure- Plateau/White Rock Canyon area is characterized by a
ment of 6% slopes. Exposure was now felt to be impor- large percentage (68%) of Class 4 land. Class 3 consti-
tant, for the steepness of the slope increases the effect tutes 14% of the area, Class 2 10%, Class 1 5%. These
of exposure (Tansley 1923:143). latter classes are located along the mouth of arroyos,

benches and mesa tops (see T able [1.5.1).
Cass 3 was defined as land which has a slope from

6-15% with subclasses according to the exposure: 3(a)
north; 3(b) east-west: 3(c) south. This range of slope A portion of the lower Pajarito, which encompassed
lumps several of the SCS classes: however, it agrees with parts of the Rio Chiquito and Bland drainages, was
the slope range of Class 3 Israeli jand (Hudson 1971: designated Sample Area 2. It shares many similaritiesthe s a Cwith Sample Area I. Class 4 characterizes the largest

portion (61%) of the area. Class 3 constitutes 20% of the

Class 4 was defined as land with slopes greater than area, Class 2 11%, Class 1 6%. In each class, most of the
15% with subclasses according to exposure: 4(a) north; land falls within the southern exposure (c) (see Table
4(b) east-west; 4(c) south. While several countries recog- 11.3.2).

nize lands with 25-35% slopes as arable (Hudson 1971:
160), no further distinctions were made according to Sample Area 2 was chosen to illustrate the mesa top,
slope. With each subdivision according to slope the area canyon bottom topography. As was true of the SCS
of the classes became increasingly smaller and increas- data, the better land classes were small areas located on
ingly time consuming to delimit, the mesa tops surrounded by larger areas of steeper land

classes (see Fig. 11.5.3).
Measurement

A portion of the Santa Fe River Area, designated
Areas representative of the different topographic Sample Area 3. is unlike the two previously described

situations within the study area were stratified according sample areas. This area is characterized by large extents

;' TABLE 11.5. 1

ARABLE LAND CLASSES SUMMARY FOR SAIMPLE AREA
(all measurements in ha)

UTNI COORDINATES la lb lc 2a 2b 2c 3a 3b 3c 4a 4b 4c River

3 91000mE3 9 61000mN 3.0 20.5 1.5 9.0 1.0 61.0 4.0

392000mE 3 9 61000anN 18.5 12.5 34.5 33.0 1.5
3 91000mE 3 9 62000mN 15.0 4.0 5.5 12.0 6.0 0.5 43.0 14.0
3 92000mE 3 9 62000mN 3.0 2.0 14.0 2.5 0.5 46.3 6.5 17.0 8.0
3 92000mE 3 9 63000m,- 0.5 5.5 5.3 0.5 7.5 49.0 31.5

TOTALS 15.5 7.0 3.0 13.0 32.5 34.0 26.5 10.5 88.5 132.5 123.5 13.5
(per cent 3.1 1.4 0.6 2.6 6.5 6.8 5.3 2.1 17.7 26.5 24.1 2.7
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11.3 AN AGRICULTURAL STRATIFICATION OF THE COCHITI STUDY AREA

ARABLE LAND CLASS STUDY AREA
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DISTRIBUTION OF LAND CLASSES
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DIST57RIBUTION OF LA ND CLASSES
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TABLE 11.3.2

ARAkBLE LAND CLASSES SUMMARY FOR SAMPLE AREA 2
(all measurements in ha)

UTM COORDINATES la lb 1c 2a 2b 2c 3a 3b 3c 4a 4b 4c River

378000mE 3949000mN 2.0 7.5 3.0 3.3 18.0 6.0 16.5 43.5
3 79000mE 3949000m-N 15.5 1.3 3.5 6.0 19.0 14.3 38.0
3 80000mE 3949000mN 12.0 27.0 1.0 26.5 4.3 26.5 2.5
378000mE 39 50000nmu 3.0 1,5 10.0 7.0 19.5 2.0 24.0 33.0
3 79000mE 39 50000mN 1.0 2.0 155 2.0 12.3 28.0 39.0
3SOOOOmE39 30000mN 0.5 3.0 0.5 3.5 4.5 0.5 2.0 17.5 7.3 21.3 39.0
3 7 000mE3 9 51 000nmiN 1.5 0.5 2.3 26.0 19.3
3 79000mE 3 9 51000mN - 1.0 1.0 2.5 1.3 3.5 .0 17.5 15.0
3 80000mE 3 9 51000rmN* 0.5 3.3 13.5 3.5 29.0

TOTALS 1.5 2.5 43.5 0.5 13.0 69.5 3.0 22.0 130.0 49.5 149.3 263.0 2.5
per cent) 0.2 0.3 5.8 0.06 1.7 9.2 0.4 2.9 17.3 6.6 19.9 35.0 0.3

Only 50 ha were measured in these kilometer units. Refer to Fig.I.5.1.

TABLE 11.5.3

ARABLE LAND CLASSES SUMMARY FOR SAMPLE AREA 3
(all measurements in hal

UT COORDINATES la lb Ic 2a 2b 2c 3a 3b 3c 4a 4b 4c River

335000mE 3953000mN 69.5 10.0 15.3 5.0

* 3 34000mE 3936000nuN 44.0 21.5 29.0 53.
3 S5000mE 3 9 36000mN 28.5 23.5 1.5 24.5 17.0 5.0
3 34000mE5 9 37000mN 59.0 11.0 15.5 6.5 4.5 3.5
3 95000mEj 9 37000mN 7.5 39.0 26.5 1.0 3.0 0.5 0.5
3 34000mE 3938000mN 1.5 70.0 2.0 19.0 1.0 4.0 2.5
335000mE 3938000mN 6.5 52.0 14.0 11.5 7."- 8.3

TOTALS 210.0 100.0 165.5 63.5 21.0 30.5 66.5 9.0 12.3 19.0 2.5
i per cent) 30.0 14.28 23.64 9.0 3.0 4.35 9.5 1.28 1.78 2.7 0.35
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11.3 AN AGRICULTURAL STR,ArIFICATION OF THE COCHITI STUDY AREA

of Class I land which comprises 68% of the land. Class 2 variables. Combinations of slope And exposure created
comprises 16% of the land. Class 3 12%, Class 4 3". A total of twelve land classes. The measurement of the

These latter classes form a mosaic around the arroyos. area of each land class was accomplished by overlaying a
Within all the land classes in this sample area much of grid divided into hectares onto the topographic maps
the land has a northern exposure (see Table 11.5.3). with slopes and exposures plotted on them.

SUMMARY In general this stratification resulted in a mosaic of
small areas of different land classes. In the Pajarito

In order to create agricultural land classes soil types, Plateau and White Rock Canyon areas, Class I and 2
slope, erosion, climate and exposure. which are lands were small areas located on the mesa tops. These
attributes of the environment considered to influence were surrounded by larger tracts of Class 3 and 4 lands.
the agricultural capability of the land, were examined to Only along the Santa Fe River were large extents of
determine their suitability for use as the basis of land Class I lands located. it is hoped that this stratification.
classes for prehistoric agriculture in the Cochiti area. taken in conjunction with Brakenridge's stucv of water
Slope and exposure, which can be monitored on topo- availability, will provide a basis for examining some
.graphic maps, provide indirect measures of the other aspects of Anasazi land utilization.

44

IV. 3"v • -,

'AA

44

48

,A . ,,, -,

--; .:. .4.' -

.. ddV..

4."

• v.- -.,,,.z 
' f .*



S7AD-AJX 6 AKUHtULUGICAL INVESTIGATIONS IN COCHITI RESERVOIR NEWMEXICO VOLUME IA S..(U) NEW MEXICO UNIV ALBUQUERQUE
DEPT OF ANTHROPOLOGY d V BIELLA ET AL. JUN 77

UNCLASSIFIED CX700050431 F/G 5/6 NL

EEIIIIEEEEEEEE
EEEEIIIIIEEEE-

EhI~llllEEEEl



111L1112.

MICROCOPY RESOLUITION TEST CHART

NATIONAL BUREAU Of STANDARDS 1963 A



IH.6
Present Water Supply in the Cochiti Study Area,
Northcentral New Mexico

G. ROBERT BRAKENRIDGE

INTRODUCTION was included in Table 11.6.1 to accomodate differences
in precipitation which acrue with elevation in the general
Cochiti area. A common situation in this area is the

The primary objective of this study is to evaluate the presence of two basins whose areas are approximately
potential availability of runoff water for floodwater and/ equal; though one stream, flowing out of the Cerros del
or irrigation agriculture in the general Cochiti area (see Rio Plateau to the east of White Rock Canyon, may
Fig. 1L6.1). The results obtained serve as one basis for drain land which is almost entirely at moderate or low
the formulation of predictive statements which con- elevations, whereas another stream which flows out of
cern Anasazi agricultural land.utilization (see Volume 4). the Jemez Mountains to the west may drain considerable
Indices based upon present runoff patterns were deve- area at higher elevations. Since elevations in excess of
loped to allow a quantitative comparison of the April- 8000 ft experience annual snowfalls of 100 inches or
May and August-September stream flows for forty-one more (see Figure 11.6.2) and the snow usually melts
drainage basins within this general area. From these during the months of April and May, basins with large
indices, each drainage basin was ranked according to its amounts of such areas should experience higher flows
runoff potential. The April-May and August. eptember during this season than equally sized basins without such
flow periods were selected for monitoring uecause it areas.
is during these particular seasons that water is most
needed for the successful cultivation of maize (Allan Although summer precipitation also increases with
n.d.). elevation in the general Cochiti area, August-September

flows of similarly sized basins depend to a much lesser
STREAM FLOWS FOR THE COCHITI AREA extent on the proportion of areas at high elevations.

Figure 11.6.3 shows this situation to be true for the nine
Discharge Basin Area Relations from Nearby Streams basins monitored in Table 11.6.1. April-May runoff per

square mile of basin area increases rapidly with increased
Within the Cochiti area, published flow measurements percentage of total basin area over 8000 ft. By contrast,

were available for only three drainages: Rio de los August-September runoff is nearly constant until the
Frijoles, Santa Fe River (incomplete records) and Bland majority of the basin area is at a high elevation.
Canyon (peak flows only) (U.S.G.S. 1970: 524, 539,
822). In order to describe seasonal stream flow at other Discharge Per Square Mile/Percent Basin Over 8000 Foot
drainages in the Cochiti area, basins with stream flow Contours
measurements, outside the area, were used to define a
pattern of discharge-basin area relations. Only gauged The mean runoff per square mile (c.fs./sq. mile) for
basins with physiographic characteristics similar to the each of the nine basins summarized in Table 11.6.1 were
Cochiti basins were selected. plotted against the percentage of basin area over 8000

ft in elevation to derive April-May and August-Septem-
It was difficult to locate suitable basins. After an ber curves which could be used as an index for stream

examination of topographic maps, only eight basins flows for the forty-one basins within the Cochiti area
(in addition to Rito de los Frijoles) were found which (see Fig. 11.6.3). It was felt that these two curves would
were comparable to basins within the Cochiti area. best reflect the differences between the winter andMany gauged streams in New Mexico were excluded be- summer precipitation in the Cochiti area and the resu-
cause their headwaters were at elevations of 12,000 ft or tant stream flows.
more whereas streams in the Cochiti area extend only to
11.200 ft. The selected basins are listed in Table 11.6.1 By use of a least-squares computer program, a curve
along with their basin area statistics and five year mean described by a second degree equation was fit to the
flows (1965-1970) for the April-May and August- April-May points. Correlation coefficient r was equal to
September seasons. The flow statistics and basin area .916 for this equation (r - .912 for the generated equa-
statistics were obtained from U.S. Geological Survey tion defining a straight line). The August-September
data (U.S.G.S. 1970), whereas the basin areas above points were not so amenable to this method of curve
8000 ft were obtained by panimeter measurement of fitting; they defined a flat line up to 70%, above which
the following 1:62500 scale U.S.G.S. topographic maps: they defined a steeply rising curve. All polynominal
Jemez Springs. N.M.; Frijoles, N.M.; Espanola. N.M.; best-fit equations from second to sixth degree had a
Jemez. N.M.; Santo Domingo Pueblo, N.M.; Aguna Fria, region of slight downward-convex curvature between
N.M. 10% and 70%. This appeared to be a spurious effect in-

duced by the small number of points. A first degree
Discharge and Basin Area Over 8000 Foot Elevation (straight line) equation also seemed inapplicable. There-

fore, this curve was drawn by hand. It is identical to the
The percentage area of basin over 8000 ft elevation. best-fit second degree curve (r = .846) except that the
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11.6 PRESENT WATER SUPPLY IN THE COCHITI STUDY AREA
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: region of slight downward conveity was eliminated.
these months as Basin A. although perhaps not exactly

The two curves, thus produced, are powerful tools; 4 c.fs.
they allow the quantitative comparison of stream flows
of similar basins, if basin area and percentage of basin Ranking of Streams in the Cochiti Study Area
area over 8000 ft are known. Both of these figures are
readily obtainable from topographic maps. Rather than ranking separately each of the drainage

systems for April-May and August-September, the
Compilation of Water Supply Indices arithmetic average of each stream's indices (which are

for the Cochiti Area also given in Table 11.6.3) was felt to represent best the
relative availability of water supply for agricultural pur-

In order to use the curves developed in the previous poses. The streams are thus ranked, from highest to low-
section, the total basin area and percentage of basin est: Santa Fe River, Bland Canyon, Peralta Canyon,
area over 8000 ft must be known. Table 11.6.2 sum- Rio Chiquito, Rito de los Frijoles, Water Canyon, Alamo
mari2es this information for each of the forty-one basins Canyon, Pajarito Canyon, CapuLin Canyon. Canada de
examined within the Cochiti study area. Using the curves Cochit (TetUila Canyon), Arroyo Montoso. Basin No. 13,
generated in Fig. 11.6.3, values of discharge per square Sanchez Canyon, Lummis Canyon, Ancho Canyon,
mile were then obtained for each basin and multiplied Medio Canyon, Santa Cruz Arroyo, Basin Nos. 9. 1, 2.
by respective total basin area to obtain the water supply 14, 16, 24, 12, Chaquehui Canyon, Basin Nos. 20,8, 3.
indices which are shown in Table 11.6.3. These figures 11, 4, 6, 10, 15, 19, 23, 7, 17, 18, 21, 22 and 3.
were computed in the following fashion:

For Peralts Canyon, for example, the total basin aa DISCUSSION AND CONCLUSIONS
is 30.2 square miles and the percentage of basin area
above 8000 ft is 43%. Referring to Fig. 11.6.3, it then Wide variation exists in flows between superficially
can be seen that the April-May value of discharge per similar streams in the Cochiti area. One set of streams,
square mile is 0.175, while the August-September value those draining the Jetnez Mountains and entering the
of discharge per square mile is 0.07. In order to obtain Rio Grande from the west, seem quite similar; they all
the water supply index, the April-May value of 0.175 have elongated basins and flow in narrow canyons which
is multiplied by the total basin area of 30.2 square miles end when they reach White Rock Canyon and the Rio
(0.173 c.fs.Isq. mi. x 30.2 sq. ml.) to yield 5.3 c.f.s. Grande. At the Rio Grande, these streams have created
index. Similarly, to obtain the water supply index for wide fBat fan-shaped aluvial deposits. However, examina-
August-September discharge, the value of 0.07 is multi- tion of Fig. 11.6.1 will reveal two important facts: 1)
pled by the total basin area of 30.2 which yields a figure these streams differ widely in the amount of total basin
of 2.1 c.fs. area over 8000 ft, and 2) they differ to a lesser extent

in their total basin areas. These parameters are quan-
These indices should not, however, be used as esti- tiflable. By simple relationships established from other

mates of actual mean flows, because all these streams streams whose flows have been measured over the years,
exhibit great year to year variation. Instead, the indices these parameters have been transated into expected
serve to compare mean flows in a quantitative fashion: April-May and August-September stream flows. Since
that is, if Basin A has an April-May index of 2 c.fs. and actual flows during a dry-year will be much less than
Basin 8 has an April-May index of 4 c.Is., then Basin B those during a wet-year, these expected flows function
should have about twice the mean stream flow during as indices to compare one basin with another. The
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11.6 PRESENT WATER SUPPLY IN THE COCHITI STUDY AREA

TABLE 11.6.2

BASIN AREAS FOR RIO GRANDE TRIBUTARIES

Total Basin Area Basin Area Above Percent of Area
BASIN NAME OR NUMBER (sq. mi.) 8000 ft. (sq. mi.) Above 8000 ft.

EAST SIDE OF RIO GR.ANDE
Santa Fe River 258.5 28 11
Canada de Cochiti (Tetulla) 24.8 0 0
Santa Cruz Arroyo 3.5 0 0
Basin Number:

1 3.4 0 0
2 0.45 0 0
3 1.0 0 0
4 0.8 0 0
5 0.3 0 0
6 0.8 0 0
7 0.7 0 0
8 1.1 0 0
9 3.8 0 0

Arroyo Montoso 15.5 0 0
Basin Number:

10 0.8 0 0
11 1.0 0 0
12 1.8 0 0
13 13.6 0 0
14 3.2 0 0
15 0.8 0 0

WEST SIDE OF RIO GRANDE
Peralta Canyon 30.2 13.1 43
Basin Number:

16 2.6 0 0
17 0.5 0 0
18 0.8 0 0
19 0.8 0 0
20 1.4 0 0
21 0.5 0 0
22 0.36 0 0
23 0.8 0 0
24 1.9 0 0

Rio Chiquito above
junction with Bland 29.9 12.8 43

Bland Canyon 47.6 16.3 34
Sanchez Canyon 7.8 0 0
Medio Canyon 6.7 0.1 1
Capulin Canyon 20.0 2.8 14
Alamo Canyon 11.6 4.1 35
Luzamis Canyon 7.8 0 0
Frijoles Canyon 19.5 0 0
Chaquehui Canyon 1.7 0 0
Ancho Canyon 7.2 0 0
Water Canyon 19.0 6.1 32
Pajarito Canyon 13.4 3.4 25

arithmetic average of these two expected flows is con- group include Sanchez Canyon (0.199), Lummis Canyon
sidered the beat way to compare the water supply R0.199), Ancho Canyon (0.184) and Medio Canyon
available for agricultural purposes. (0.171), with average indices ranging from 0.199 to

0.171. These streams have little basin area at high eleva-
Of the streams which drain the Jemez Mountains, tions and are, thus. usually dry during the spring.

Bland Canyon (4.65), Peralta (3.70), Rio Chiquito
(3.65), Rito de los Frijoles (2.30), Water Canyon (1.75), Another group consists of the small numbered washes
Alamo (1.15), Pajarito (1.00) and Capulin (1.00) are the which enter the river from both sides. They have average
leaders. These streams are also the only ones with indices which range from 0.089 to 0.033. Chaquehui
appreciable April-May indices. The other streams in this Canyon is also included in this group, because of its
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TABLE 11.6.3

COMPILATION OF WATER SUPPLY INDICES

Total Basin Area Estimated Runoff Water Supply Index
(sq. mi.) Per Square Mile (c.I.a.)

BASIN NAME OR NUMBER April-May Aug-Sept April-May Aug-Sept Average

Santa Fe River 258.5 0.03 0.05 7.75 12.9 10.32
Bland Canyon 47.6 0.13 0.065 6.2 3.1 4.65
Perata Canyon 30.2 0.175 0.07 5.3 2.1 3.70
Rio Chiquito

above junction with Bland 29.9 0.175 0.07 5.2 2.1 3.65
Rito de los Frijoles 19.5 0.165 0.07 3.2 1.4 2.30
Water Canyon 19.0 0.121 0.065 2.3 1.2 1.75
A.lamo Canyon 11.6 0.135 0.065 1.6 0.7 1.15
Pajarito Canyon 13.4 0.089 0.06 1.2 0.8 1.00
Capulin Canyon 20.0 0.043 0.055 0.9 1.1 1.00
Canada de Cochiti

(Tetilla) 24.8 0.001 0.05 0.0248 1.24 0.632
Arroyo Montoso 15.6 0.001 0.05 0.0156 0.78 0.398
Basin Number.: 13 13.6 0.001 0.05 0.0136 0.68 0.347
Sanchez Canyon 7.8 0.001 0.05 0.0078 0.39 0.199
Lummis Canyon 7.8 0.001 0.05 0.0078 0.39 0.199
Ancho Canyon 7.2 0.001 0.05 0.0072 0.36 0.184
Medio Canyon 6.7 0.001 0.05 0.0067 0.335 0.171
Santa Cruz Arroyo 3.5 0.001 0.055 0.0037 0.175 0.089
Basin Number: 9 3.8 0.001 0.05 0.0038 0.19 0.087

1 3.4 0.001 0.05 0.0034 0.175 0.089
2 3.4 0.001 0.05 0.0034 0.17 0.087
14 3.2 0.001 0.05 0.0032 0.161 0.082
16 2.6 0.001 0.05 0.0026 0.13 0.066
24 1.9 0.001 0.05 0.0019 0.095 0.048
12 1.8 0.001 0.05 0.0018 0.09 0.046

Chaquehui Canyon 1.7 0.001 0.05 0.0017 0.085 0.043
Basin Number: 20 1.4 0.001 0.05 0.0014 0.07 0.036

8 1.1 0.001 0.05 0.0011 0.055 0.028
3 1.0 0.001 0.05 0.0010 0.05 0.026
11 1.0 0.001 0.05 0.0010 0.05 0.026
4 0.8 0.001 0.05 0.0008 0.04 0.020
6 0.8 0.001 0.05 0.0008 0.04 0.020
10 0.8 0.001 0.05 0.0008 0.04 0.020
15 0.8 0.001 0.05 0.0008 0.04 0.020
19 0.8 0.001 0.05 0.0008 0.04 0.020
23 0.8 0.001 0.05 0.0008 0.04 0.0207 0.7 0.001 0.05 0.0007 0.035 0.018
17 0.5 0.001 0.05 0.0005 0.025 0.013
18 0.5 0.001 0.05 0.0005 0.025 0.013
21 0.5 0.001 0.05 0.0005 0.025 0.013
22 0.36 0.001 0.05 0.0004 0.018 0.0045 0.3 0.001 0.05 0.0003 0.015 0.003

small basin size and small index (0.043). The Santa Fe drainage stands alone, because its
average index (10.32) is the highest by a factor of two.

A third group includes Canada de Cochiti (Tetilla and because it is the only drainage whose basin area in-
Canyon) (0.632), Arroyo Montoso (0.389) and Basin dudes diverse topography which is dissimilar to that of
No. 13 (0.347). Arroyo Montoso and Basin No. 13 the rest of the Cochiti study area. It drains the Sangre
enter the Rio Grande in White Rock Canyon, but in de Cristo Mountains 30 miles to the east. It also loses
other respects are simila to the Canada de Cochiti which much of its streamflow into the porous Santa Fe sedi-
enters the river below White Rock Canyon in the alluvial ments near the Rio Grande. Thus, its computed indices
plain of the Rio Grande. These streams are fairly large very likely are not an accurate representation of its
basin without arm above 8000 ft in elevation. The flow regime and should be used with caution, if at all.
flows which they experience are a product of their large
basin area, not of areas of land at high elevation. They Two finad points need to be made. First, because the
are primarily summer-flow streams, whereas streams streams am in different top. aph and geologic sitna-
draining the Jeme Mountains experience higher flows in tions (see Warren Section II, a 1, this volume),
the spring. stream flow indices may differ by several orders of
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magnitude: thus, the indices are best used to compare involving site densities and distributions. Dependent
streams within the groups outlined above. For example, upon the specific strategy of agricultural technology em-
ratio of water supply obtained by comparing Peralta ployed. availability and predictability of spring moisture
Canyon (3.70) and Capulln Canyon (1.00) should be may be more critical for maize agriculture than that of
quite accurate, whereas the ratio obtained by comparing late summer, or vice versa. Thus, the average has its
Peralta and Basin No. 1 (.089) cannot be quite as ac. benefits in that it allows the approximate ranking of
curate. Second, it is useful to employ all three indices streams for the entire April to September growing sea-
(April-May, August-September and the arithmetic son, but its use alone could prevent a significant dis-
average) in testing various archeological hypotheses covery: that most sites are near snowmelt-fed streams.
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11.7
Paleoclimatic Variability in the North-Middle Rio Grande,
New Mexico

ANNE C. CULLY

INTRODUCTION areas.

What was the environment like in the White Rock About 8500 B.P. Lake Willard was formed in the
Canyon area 500 to 5000 years ago? Such a question i. basin. Its shoreline was at 6225 ft (1897m) and the lake
difficult to answer and perhaps impossible to answer with was about 164 ft (50m) deep. By 6000 B.P. complete
certainty. The best clues come from several sources: dessication of the lake had occurred. At 4000 B.P. a
geology, palynology and dendroclimatology. The techni- smaller lake, Lake Meinger. was formed. Its shoreline
ques used to reach conclusions about environmental was at 6100 ft (1897m) and its depth was about 66 ft
change through time in these various fields are far from (20m). The lake was dessicated by 3000 B.P. The Willard
being error free. In addition, specific paleoclimatoogical Playa Complex consequently formed is visible today.
data for the Cochiti Reservoir study area are not avail-
able. Reconstructing past climatic variability within the Bachuber 1971) thus places the beginning of the
study area must thus involve collating different realms of ,ltithermal for the Estancia Basin. which is marked by
information from the Southwest in general in order to the dessication of Lake Willard, at 6000 v.a., or 1000 to
isolate periods of climatic changes applicable to the 1500 years after Antev's date.
north-middle Rio Grande. The difficulty in such a study
lies not only in the lack of precision in various techniques What environmental changes were necessary to main-
and the lack of data from the study area, but in the reia- tain lakes in the Estancia Basin? The basin and its drain-
tively narrow span of time under scrutiny. Short cycles age area receives 14 inches (356mm) of precipitation
of prehistoric weather change are not easy to distinguish annually (Lyons 1969), and the mean annual tempera-
with accuracy. Nevertheless, this paper will attempt to ture is approximately 50o F. Bachuber (1971) extimtes
integrate some information about the past climate in the that a temperature of about 47o F and an increase of 22
Southwest from several disciplines, with the view that to 24 inches (558mm to 700mm) of precipitation
such information will apply generally to the north-middle annually would cause basin filling.
Rio Grande Valley in New Mexico. In the Llano Estacado between 5000 and 7000 B.P.

GEOLOGIC EVIDENCE an episode of drought and erosion began. Haynes (1975)
suggests that there is evidence for the period of the

With the end of the Pleistocene approximately 10.000 Altithermal being warm and dry at first then warm and
to 12,000 B.P. (Martin 1963). conditions in the South- moist.
west became warmer and drier with recurring episodes of
moist-cool conditions. Antevs (1955) proposed a general The shorelines in the San Augustin Basin, New Mexico
scheme of climatic change after the last glacio-pluvial (Powers 1939) show at 5000 B.P. a gradual returning to
episode, which includes theAltithermal, or Long Drought a 100 ft (30.5m) level from alow of about 50 ft (15m).
in the west, beginning around 7500 B.P. and ending The 100 ft level was reached at 3500 B.P. Minor dry
around 4000 B.P. He found evidence for this in recurring periods are incicated at 2500. 1500 and 500 B.P. with
episodes of arrovo cutting and filling, accumulation of eventual dessication.I caliche layers and rates of salt accumulation in closed
basin lakes. Antevs suggests that an increase in tempera- PALYNOLOGICAL EVIDENCE
ture of 4o F and a decrease in precipitation caused One of the most important challenges to Antev'sincreasingly drier conditions. interpretation of the Altithermal was from Paul S.

Martin (1963). His palynological research on flood plains
4000 B.P. marks the end of the Altithermal and the in southern Arizona and southwestern New Mexico deals

beginning of the Medithermal, during which Antevs pro- with the pollen record left in desert grassland areas. His
posed that temperature and precipitation were similar to evidence indicates that wetter conditions than those illus-
the present. A decrease in xerothermic plants, accumula- trated by Antevs were associated with Altithermal
tion of water in desert basins, stabilization of dunes, erosion. Martin maintains that Altithermal conditions of
arroyo filling and development of glaciers in high moun- dryness did not prevail in some areas of the Southwest.
tains are evidence for the Medithermal (Antev 1955). The period of time (8000 to 4000 B.P.) was characteriz-
Recent information from the Southwest corroborates ed by erosion from heavy summer showers, with alluvia-
Antev's concepts (Bachuber 1971, Haynes 1975). tion occurring during periods of light summer rains.

Lake Estancia in central New Mexico provides a record
of climatic oscillations in the area from 45,000 B.P. to Based upon pollen evidence from I8 archeological
the present (Bachuber 1971). Such closed basins are sites sites in western New Mexico and eastern Arizona,
of accumulation of layers of sediments which are rela- Schoenwetter (1962) proposes alternating periods of
tively undisturbed and provide opportunities for environ- heavy summer rains and light summer rains. A period of
mental reconstruction and for correlation with other heavy summer rains ended around 5000 B.P. with light
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FIG. 11.7.1 Summary of Geologic Evidence

West San Augustin Lake Etancia Llano Estacado Rocky Mountains Lake Bonneville
Years Ago Astevs (1955) Powers (1939) Bachuber(1971) Haynes (1975) Bachuber(1971) Bachuber (1971)
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summer rains commencing until 3000 B.P. A recurrence area, little palynological evidence is applicable except for
of heavy summer rains then was prevalent until 500 B.P. general climatic tendencies.

In a summary of evidence from palynological work in TREE RING EVIDENCE
the Colorado Plateau, Schoenwetter and Dittert (1968)
show data which from their interpretation indicate toois- Since Schulman's extensive work on dendroclimato-
ture conditions for the region. Data were analyzed from logy in 1956, Harold C. Fritts has made the most signifi-
the Little Colorado, Arizona; San Juan River area and cant contnbutions to climatalogical studies based on tree
Chuska Valley, Northwestern New Mexico; Picuris rings in western North America (Fritts 1965). Unlike
Pueblo, New Mexico; and Sapawe in the Chama Valley, Schulman. Fritts takes into account temperature variance
New Mexico. Data from Picuris, the closest area to White as well as precipitation variance.
Rock Canyon with the longest record indicates condi-
tions drier than at present occurred around 6700 B.P. In collaboration with other authors (Fritts, Smith and
(A.D. 1300) and from 400-425 B.P. (A.D. 1530-1575). Stokes 1965) Fritts determined from a statistical analvsis

of tree ring chronologies of pinyon pine. Douglas fir and
More recently, Stephen Hall (1975) in work on strati- ponderosa pine, there is a direct relationship between

graphy of the valley fill at Chaco Canyon, proposes a time precipitation and ring width and an inverse relation to
of drought commencing at 6000 B.P. with arid conditions temperature.
until 1050 B.P. when pollen evidence of the recovery of
the pinyon forest indicates more moist conditions. On this principle, multiple correlation analyses of

chronologies from trees at twenty4ix stations in the
The reliability of palynology in reconstruction of past North American west were undertaken. The stations were

environments is still unsure (Potter 1962). In particular. chosen according to proximity to weather stations so
its use in interpreting short-term environmental changes that checks on modern tree ring chronologies could be
is questionable. There is also a need for taking the made with weather records. AU chronologies included
samples from layers that reflect the local flora. In view the years A.D. 1651 through A.D. 1920, and these years
of lack of extensive work in the White Rock Canyon were taken as the standard. Mean and standard deviation
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FIG. 11.7.2 Summary of Palynological Evidence

Southern Arizona and Western New Mexico and Chaco Canyon, Colorado Plateau
Southwestern New Mexico Eastern Arizona New Mexico Schoenwetter and

Years Ago Martin (1965) Schoenwetter (1962) Hall (1975) Dittert (1968)
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were computed for the indices in each chronology at 1081-1110
certain intervals. Mean indices were calculated for ten 1126-1160
year overlapping intervals starting with year one and six 1211-1235
of each decade. The ten year mean was then converted 1241-1265
to a relative departure by subtracting the mean and 1271-1305 (1271-1285, severe)
dividing by the standard deviation of the chronology 1391-1410 (1396-1405, severe)
during the standard interval. The relative departures are 1411-1425
an indication of growth, and consequently of the prevail. 1431-1480

ing rainfai and temperature for thirteen months, June 1531-1550
through June. A positive departure indicates a moist 1561-1605 (1576-1590. severe)
climate or high precipitation and low temperature, and a
negative departure indicates dry climate or low precipi-
tation and high temperature. Early chronologies are Upper Rio Grande, New Mexicosubject to greater error because of smaller sample sizes
( Fritts 1965). A.D. 911-930

9661020
The chronology for Mesa Verde begins in 735 A.D. 1036-1060

and from the upper Rio Grande in 911 A.D. The long 1071-1105
dry periods (less than or equal to three intervas) are 1126-1165
noted from the table of relative departures: 1206-1230

1246-1300 (1230-1285. severe)
Mesa Verde. Colorado 1321-1345

1411-1430
A.D. 751-785 1436-1465

816-850 1466-1485 (1471-1480, severe)
866-895 1556-1595
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11.7 PALEOCLIMATIC VARIABILITY IN THE NORTH-MIDDLE RIO GRANDE

Fritts, Smith and Stokes (1965) analyzed 15 cores New Mexico, by Vorsila Bohrer. Information from this
from an 800 year old Douglas fir tree (1210-1963) at work has not been published.
Mesa Verde and 21 other tree rings from an archeological
series A.D. 435-1236) and concluded that there were However, one can assume that the White Rock
ten other droughts at Mesa Verde between A.D. 435 and Canyon area followed trends apparent everywhere in the
A.D. 1670 more severe in magnitude and length than the Southwest during post-pluvial times. Geologic evidence
drought of A.D.1276-1289. These droughts occurred at indicates that between 8000 and 4000 B.P. the climate
A.D. 517. 565, 614, 844, 884, 1170, 1402, 1525, 1585 was at least warmer than at present and in some areas.
nd 1670. drier. From 4000 B.P. to 3500 B.P. more mesic condi-

tions prevailed in most of the west. This condition ended
It is clear that tree ring evidence is the most satisfac- 3500 to 2500 B.P. with a dry period, followed by

tory single technique for determining short-term climatic cyclical periods of drought. Tree ring evidence provides
change khigh precipitation and low temperature vs. low information on drought in the Mesa Verde area and
precipitation and high temperature) and is especially Upper Rio Grande area. Peaks of drought conditions
valuable because the changes can be dated precisely. occurred at A.D. 517, 565, 614, 844, 884, 1170, 1402,
However, sample size is important in estimating the re- 1525, 1580, and 1670. These droughts may have
liability of information. The farther back in time infor- affected the White Rock Canyon area by reducing the
mation is sought, the less likely a suitable number and actual precipitation and runoff water from higher eleva-
range of samples are available. tions of the Jemez Mountains.

IMPLICATIONS OF DATA FOR There is no evidence indicating any major climatic
NORTH-MIDDLE RIO GRANDE changes in the last 5000 years in White Rock Canyon or

in the Southwest. Thus there is no reason to conclude

Since no paleoclimatic work has been done in the that major changes in vegetation have occurred. The
immediate White Rock Canyon area, any generalizations survey area includes terrain with rapid changes in eleva-
about climatic change in the north-middle Rio Grande tion and slope, extremes of exposure and water avail-
must rely upon information gathered from other parts of ability. The diversity of plant life at present (Tierney,
New Mexico and the Southwest. Recently, a palynolo- this volume) reflects the diversity of available habitat as
gical work was done at Arroyo Hondo near Santa Fe, it no doubt did in the past.
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III.1
Previous Anthropological Research in the Cochiti
Study Area

JAN V. BIELL A

INTRODUCTION recent years. the areas of investigation have extended
southward to Cochiti Pueblo and the Santa Fe River.

Portions of the Cochiti study area have been the focus
of relatively continuous anthropological research since The first well documented anthropological recon-
the late 19th century. Although much of this work was naissance in the study area was conducted by Adolf
conducted over 50 years ago, under different theoretical Bandelier between 1880-1882 (Bandelier 1892; Lange
biases and with different techniques of data recovery and Riley 1966). He visited and sketched major archeolo-
available, the information inherent in this research has gical ruins in Pajarito Plateau, including Kuapa, Shrine of
the potential to form a basis for an investigation into the Stone Lions. Old Kotyiti and Potrero Viejo. Other
problems of current anthropological interest. In arguing early work included Charles Lummis' documentation of
the polemic for scientific procedures in archeological some Keres migration myths in "The Wanderings of
research, this potential has often been overlooked or dis- Cochiti" (Hewett 1953:4).
missed. While the information collected previously may
be inconsistent or incomplete when judged by current The first major excavations and extensive testing pro-
needs, it is imperative that researchers carefully evaluate grams in the study area were conducted by Edgar L
the nature of previous research before dismissing it as Hewett at Tyuonyi, El Rito de los Frijoles, Sankewi'i
useless. and Tshirege (Hewett 1909a; 1909b). Nels C. Nelson

completely excavated Old Kotyiti, a Pueblo Revolt period
During the present project, an extensive search of the site, and tested Kuapa, Pueblo Canada and Stone Lions

archeological and anthropological literature in the study of the Potrero de los Idolos (Wissler 1915).
area. both published and unpublished. was undertaken.
This resulted in a documentation of nearly 1000 sites, Although excavations continued during the next two
which spanned a period from roughly 2000 B.C. to the decades (Hendron 1940), archeological research centered
present. This chapter will summarize the character upon defining more accurately a temporal and cultural
of previous research in the Cochiti study area. This chronology for the middle Rio Grande. H. P. Mera's
discussion will include a description of known cultural extensive ceramic work and archeological surveys (1934:
resources, a listing of the previous researchers, their 1940) are prime examples of this kind of research. Tree-
geographic areas of interest and any overt biases in data ring samples from numerous sites were also collected
collection or description, during this period (Robinson 1972).

The information presented in this chapter was ori- Concurrent with this archeological research were a
ginally funded by the National Park Service as a portion series of finite ethnographic studies. These included
of an archeological assessment of cultural resources in notes on Cochiti Pueblo by Father Noel Dumarest (1919),
Cochiti Reservoir, Department of Interior Contract No. an analysis of Cochiti social and ceremonial organization
CX700050323, (UNM Proposal No. 101-82), and has (Goldfrank 1927), a comparative study of Keresan mcdi-
been reported previously (Biella and Chapman 1975). cine societies (White 1930) and a collection of Cochiti
Although recent survey and excavation, predominantly tales (Benedict 1931). This was later supplemented by
in Bandelier National Monument, have been conducted, an extensive ethnography of the Cochiti by Charles
the data presented in this chapter are current only to Lange (1959).May, 1975. More recent archeological research conducted in the

PREVIOUS RESEARCH IN THE study area was stimulated by the need to "salvage" infor-
COCHITI STUDY AREA marion from sites which were being destroyed by the

development of the Los Alamos Scientific Laboratory
Since the late 19th century, portions of the Cochiti (LASL) complex in the Pajarito Plateau and the U. S.

study area have been the focus of relatively continuous Army Corps of Engineers' Cochiti Dam and Reservoir
anthropological and archeological investigation. Re- Project near Cochiti Pueblo. Work for LASL has included
searchers in the area have included Adolf Bandelier, both survey and excavation from Frijoles Canyon north
Charles F. Lummis, Edgar L. Hewett, Nels C. Nelson, to Los Alamos Canyon in the study area. Investigations
H. P. Mera, Leslie White, Ruth Benedict and Charles began at the end of World War 1I and have continued to
Lange. General summaries of this research may be found present (Worman 1967; Steen 1974). Research in the
in Dickson (1975), Ellis (1967). Flynn and Judge (1973), vicinity of Cochiti Pueblo has centered upon construction
Hewett (1905; 1958), Kidder (1924), Lange (1959), areas for Cochiti Dam, its spillway, outlet works and
McGregor (1965), Wendorf (1954), Wendorf and Reed conveyance channel. This work was conducted primarily
(1955) and Willey (1966). The majority of these sum- between 1962-1967 and has included both survey and
maries are based upon research conducted in the Pajarito partial and complete excavations (Lange 1968; Peckham
Plateau and Bandelier National Monument areas. In more 1966: Peckham and Wells 1967: Snow 1971; 1972a;

105

i .~J.a-. a .I-$ .':at



J. V. BIELLA

1973b: 1973c; Schaafsma 1975). than intensive, in the sense that it is not known exactly
where surveys were conducted or whether all cultural

Additional survey and limited excavations in areas resources were documented.
adjacent to Cochiti Dam were conducted between 1970
and 1973. These included survey and testing in areas From previous research, both published and unpub-
leased for the construction of the town of Cochiti Lake lished, 954 sites with 1208 period components (e.g..
(Snow 1970) and a survey of the proposed roadway for Archaic, Anasazi. Historic, etc.) have been recorded in
the Tetilla Peak Recreation area (Snow 1973a). the Cochiti study area. A brief summary of each site

which includes site number, period, phase, elevation,
Other work not directly related to the dam construc- drainage basin, vegetative community and site descrip-

tion includes excavation of Rainbow House (Caywood tion appears in tables appended to this chapter.
1966) and Saltbush Pueblo (Snow 1974) in Bandelier
National Monument and periodic survey and testing in DESCRIPTION OF CULTURAL RESOURCES IN THE
the Canada de Cochiti Grant between 1958 and 1970 COCHITI STUDY AREA
(Lange 1958; 1961; Frisbie, Moore and Spielbauer 1970).
In 1973, an assessment of the grant was conducted by In view of the magnitude of the area to be reviewed
personnel from the University of New Mexico which and the extent of its environmental heterogeneity, the
entailed an intensive survey of eastern portions of the study area has been divided into five "districts" which
grant (Flynn andjudge 1973). reflect major geologic or physiographic features. These

are the Pajarito Plateau, Cerros del Rio Plateau. White
Trends in Previous Research Rock Canyon. lands along the Rio Grande below the

mouth of White Rock Canyon (Cochiti District) and La
Much of this previous research has centered upon Bajada scarp-Santa Fe River areas. Within each of these

defining cultural sequences and cultural trait inventories districts the cultural resources have been ordered by
for the general Pajarito Plateau-Cochiti areas (Hewett drainage basin (after Brakenridge. this volume). Districts
1953. Wisaler 1915; Kidder 1924). Some researchers and drainage basins have been selected as units of obser-
have attempted to define boundaries of the cultural areas vation since much of the environmental information pre-
represented in the middle Rio Grande (Mera 1940; sented in the previous section has been organized in a
Hewett 1953). Others have focused upon an examen-- similar fashion. Thus the districts and basins have the
tion of the relationship between the prehistory of the potential to serve as a common unit of analysis against
Rio Grande and the Four Comers area, in particular the which variability in cultural and environmental content
possible migrations of the Chacoan and Mesa Verdean may be examined.
peoples in light of the linguistic distributions of modern
pueblos (Ellis 1967; Reed 1949; Wendorf 1954: Fox Pajarito Plateau District
1967). With the exception of Dickson's study (1975).
however, no questions of a procesual nature have been Of the five districts, the Pajarito Plateau is the largest
formally addressed to explain the character and distri- and has been the focus of the majority of previous re-
bution of sites in the study area. search, resulting in a documentation oi over 710 archeo-

logical sites. This district encompasses the greatest eolo-
Taken as a whole, the previous research ha resulted gical. ecological and archeological complexity and diver-

in a formidable amount of information concerning cul- sitv. Within the boundaries for the study area, eighteen
tural resources in the study are. This information is drainages dissect the plateau into high narrow mesas and
spotty, however. Some arms such as the Pajarito Plateau deep canyons with relief often 200m above the valley
and Canada de Cochiti Grant have been the focus of floors. With the exception of the Rio Grande and Santa
more intensive research than other areas. Even in these Fe Rivers, the water supply indices for drainages within
areas, the quality of information is inconsistent, the Pajarito Plateau, both spring and summer, are the

highest in the study area. All three life zones and eleven
Perhaps the major bias interjected by previous re- vegetative communities defined for the study area occur

searchers has been a focus upon Anasaxi Period sites. es- on the Pajarito Plateau. Faunal diversity is similarly high.
pecially the large spectacular ruins on the Pajarito Arable land clams are distributed in mal discontinuous
Plateau. This bias has been lessened in recent years, but units with Class 1 and 2 lands located primarily on the
most Paleolndima and Archaic Period sites, for example, mesa tops.
have been ignored and remain poorly represented in pre-
vious research of the study area. A few sites of the l7th 1. laid Canyon
and 18th centuries have been investigated (Bandelier
1892; Wisaler 1915: Wendorf 1954; Bussey 1971; Snow Bland is the most southerly drainage basin within
1973d) but the more recent historic sites have generally the Pajarito Plateau. As it approaches the Rio Grande its
been ignored. valley widens. Only in its apper reaches is it physio-

graphically similar to the other narrow mess and deep
Biases have also been introduced thr generally canyons of the plateau. Bland is one of the larger drainage

unsystematic manner in which sites located, systems within both the Pajarito Plateau and the study
Intensive field survey techniques w 't only area: it encompasses 53.6 square kilometers. Within the
in documentation of the location r., the study area, Bland lies entirely with the Upper Sonoran
specification of land areas where sit ave and Transition Life Zones. Seven vegetative communities
not generally been conducted by -ntil are present. Of these 51.8% of the land area lies in the
recently. Within the study area, on, 1970), juniper community and 35.8% of the Land area lies in the
Flynn and Judge (1973) and McNeece kbnow 1972a) ponderoms commuity. Bland has the highest spring and
conducted surveys with the intent of inventorying cul- summer water supply index in the Pajarito District.
tural resources through intensive foot surveys. The re-
maining surveys in the study area were extensive rather Most of the previous research in Bland Canyon stems
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from several extensive surveys and limited testing pro- the character of their assemblages or the distribution of
grams conducted under the direction of Charles Lange the artifacts with respect to any features. The single
for Southern Illinois University (SIU) between 1957 and Basketmaker II site is characterized by hearths with an
1960 (Lange 1958: 1961). and between 1969 and 1970 associated scatter of debitage. No Basketmaker III or
(Frisbie, Moore and Speilbauer 1970). Additional infor- P-I sites (early Developmental Period) are known for the
mation was recovered from an intensive survey by Snow Rio Chiquito drainage. Three P-II sites have been record-
in 1970 for the Museum of New Mexico (Snow 1970) ed. These are small sites, with lithic and ceramic scatters
and an intensive foot survey by Flynn in 1973 (Flynn and possibly a structure, suggesting seasonal use.
and Judge 1973). The majority of this research was con-
ducted in the lower part of the canyon where the valley Ninety P-ll (Coalition) sites have been noted for the
broadens within the Canada de Cochiti Grant and the Rio Chiquito. These range from 1-2 room sites to sites of
northern portion of the Pueblo de Cochiti. Up canyon over 50 rooms. Of the 91 P-IV (Classic) sites, over twenty
from that area, no survey or excavations have been con- are small 1-2 room pueblos. While a few P-IV exhibit
ducted. more rooms, these are generally multicomponent P-111/

P-IV sites. Several terraces, shelters and small open sites
Seventy-nine sites have been located in Bland Canyon date to the P-IV phase. Three large P-IV sites, which range

with 80 period components. Of these, three (3.8%) are from 150 to over 800 rooms have been recorded.
PaleoLndian Period sites; five (6.3%) are Archaic sites;
eight (10%) are Lithic Unknown sites; 57 (71.3%) are Of the61 Historic Period sites, 46 have been attributed
Anasazi sites; seven sites (8.8%) could not be assigned to to P-V, or Historic Pueblo. These include components in
a temporal/cultural period. No Basketmaker or Historic two of the large P-IV sites. Room count variability of
Period sites have been documented in Bland Canyon. the historic sites is similar to P-Il. Shelters and terraces
The lithic sites taken as a unit (Paleolndian, Archaic and are also noted for P-V. Other historic sites include the
Lithic Unknown) occur in the juniper vegetative com- Spanish town of Canada and Old Kotyiti, a Pueblo Revolt
munity. Only one lithic site (Lithic Unknown) was dis. site. The majority of all sites, regardless of period, are
tinguished by the presence of hearths. No other informa. located in the juniper community.
tion about the character of other lithic sites or their
assemblages was available. For the Anasazi Period sites 3. Sanchez and Medio
no early Developmental (P-.I, P-l) sites were documented.
Thirty-six P-ll sites (56.3%) and 28 P-IV sites (43.7%) Sanchez and Medio Canyons have relatively small
were described. The P-IlI sites varied from I to 18 rooms drainage basin areas, 19.4 and 16.0 square kilometers,
and the P-rV sites varied from 1 to 3 rooms with one 150 respectively. Both mark the beginning of the Pajarito
room P-Ill/P-IV pueblo noted. Both the P-III and P-IV Plateau canyons which remain narrow and steep to their
component sites are located predominantly within the confluence with the Rio Grande in White Rock Canyon.
juniper community. Both include the Upper Sonoran and Transition Life

Zones with seven biotic communities represented in each.
2. Rio Chiquito The areally dominant vegetative communities in Sanchez

Canyon are ponderosa (53.4%) and juniper (25.3%) and
Rio Chiquito lies north of Bland Canyon and in Medio Canyon are juniper (51.2%) and pinyon-juniper

although somewhat smaller (35.3 square kilometers) (30.4%).
shares similar physiographic characteristics with Bland.
In its upper reaches, it is a narrow steep canyon with its Previous research in Sanchez Canyon stems from two
valley floor opening toward White Rock Canyon. Rio surveys, Moore and Spielbauer (1969-1970) and Flynn
Chiquito intersects Bland approximately 1.6km from the (1973). Both surveyed lands only within the Canada de
Rio Grande and lies largely within the Upper Sonoran Cochiti Grant and together approximate an intensive
Life Zone. Juniper is the dominant community; it covers survey for the portions of Sanchez Canyon in the grant.
54.9% of the land area followed by scrub oak which Outside the grant, no survey work has been conducted.
covers 15.3% of the land area (see Drager and Loose). Previous research for Medio Canyon includes the same

two surveys for the portions of Medio Canyon in the
Previous research in Rio Chiquito has been conducted grant. Survey north of the grant in Medio was conducted

by Nels C. Nelson (Wissler 1915) who excavated Old by Lange (1.257-1960). Lange's survey covered portions
Kotyiti and tested several sites including Kuapa. Exten. of the canyon in an extensive, rather than intensive
sive surveys were undertaken by Lange (1957-1960) and manner. His interests during this survey were in docu-
Moore and Spielbauer (1969-1970) with an intensive sur- menting and verifying the locations of archeological sites
vey by Flynn (1973). The area east of the Dome road in noted during a topographic survey (Peckham and Wells
the Canada de Cochiti Grant, west of the Rio Grande has 1967).
been intensively surveyed. The western part of the grant
has been intensively surveyed, in part, to Horn Mesa. The Twenty-seven sites have been located in Sanchez
remaining areas farther west and north have not been Canyon. Of these, 13 (48.1%) are Anasazi Period sites,
surveyed. Summaries of this work may be found in the two (7.4%) are Historic sites and 12 (44.4%) are of an
Museum of New Mexico survey files and in manuscripts unknown period. No lithic or Basketmaker sites have
by Lange (1958; 1961) and Flynn and Judge (1973). been located. Of the Anasazi Period sites, one (6.9%) is
One hundred ninety-eight sites with 252 period com- P-1, three (20.0%) are P-111 and 11 (73.3%) are P-IV.
ponents have been documented for the Rio Chiquito One 100 room pueblo which spans P-Ill/P-IV phases has
Drainage. One site (0.4%) is Archaic: seven sites (3.2%) been recorded. The extent oi either the P-III or P-IV
are Lithic Unknown; one site (0.4%) is Basketmaker 11; occupation at this site is not known. The other sites
157 (62.3%) are Anasazi; 61 (24.2%) are Historic; 24 range from 1-6 rooms in extent, with the most site size
(9.3%) are of an unknown period, variability found in the P-IV sites. Two terraces have been

attributed to the P-IV phase. The historic sites include
For the lithic sites, no information is available about sheep pens and isolated walls. The undated sites include
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petroglyphs, rock shelters, terraces and isolated masonry Historic Period and five (31.8%) cannot be assigned tern-
rooms. The majority of these sites are located in the poral affiliation. No lithic or Basketmaker sites have been
pinyon-juniper community. located. Of the Anasazi sites, two may be considered

P-Ill and five P-IV. One 20 room P.111 site has been re-
Twenty-two sites have been located in Medio Canyon. corded. One large P-Irn/PIV site, Pueblo of the Stone

Of these. 14 (58.3%) are Anasaz; five (20.8%)- are Lions, is located approximately 2.5km from the mouth
Historic and five (20.8%) are of unknown period. No of Alamo Canyon. The other sites are generally small
lithic or Basketmaker sites were located in the canyon. and include a single one-room P-IV site, one 4-10 room
For the Anasazi Period, five P-Ill sites and 10 P-IV sites P-IV site and several shelters, shrines (?) and lithic and
have been recorded. The P-Il sites range from 1-3 rooms ceramic scatters. The Historic sites include sheep pens
in extent. Six of the P-IV sites range from 1-3 rooms and modem trash. These sites are located primarily in
with one P-IV shelter. One large site, San Miguel, dates the Upper Sonoran Arid and Pinyon communities.
solely to early P-liV (ca. A.D. 1325-1450). The Historic
sites include two shelters and one 2-3 room site. Two 6. Lummis
multicomponent Anasazi-Historic open camp sites have
also been located. Most sites are located in the juniper Lummis is similar to Alamo Canyon in size (17.7
vegetative community. square kilometers). It encompasses both the Upper

Sonoran and Transition Life Zones with seven vegetative
4. Capulin communities present. Ponderosa is the most dominant

community at 29.7% of the land area. Sixty-eight sites
Capulin is the largest canyon system (48.2 square kilo- have been located in Lummis Canyon. With the exception

meters) of the Pajarito Plateau District within the study of a few sites located by NPS connected with the work
area. All three life zones (Upper Sonoran, Transition and conducted in Alamo Canyon, all the remaining sites were
Canadian) are represented with nine of the eleven vege- located by Lange between 1957 and 1960. As such, the
tative communities present. Ponderosa is the dominant only information available for most of these sites con-
community covering 36.1% of the total land area with cerns site location and temporal period. Of the 68 sites
pinyon-juniper next covering 20.4%. Previous research in located, 64 (94.1%) belong to the Anasazi Period and
Capulin Canyon is extremely limited. Only nine sites four are of unknown period. Of the dated Anasazi, five
have been located. With the exception of one site at the (6.8%) are P-lI, 56 (76.7%) P-ILL and 12 (16.3%) P-IV.
mouth of Capulin which was located by Moore and Of the P-Il sites with descriptive information, four are
Spielbauer in 1970, all other sites were located by Lange 1-3 room pueblos; one is a 10-12 room pueblo, and one
between 1957-1960. On Lange'ssurvey surface collections P-II/P-IV site is described as a small village. The sites
were made, but no site descriptions have been filed with appear to be distributed relatively evenly in the pinyon,
the Museum of New Mexico. Temporal phases were pinyon-juniper and ponderosa communities. No other
assigned to those sites based on ceramic counts made information is available.
from the collections.

7. Rito de los Frijoles
Of the nine sites located, six have Anasazi components

and three cannot be dated. For the Anaxazi Period, four The Rito de los Frijoles drainage basin encompasses
(40%) P-ll sites and six (60%) P-TV sites have been re- 28.3 square kilometers within the study area. The Upper
corded. No other information is available on these Sonoran and Transition Life Zones are represented with
sites. seven vegetative communities present. The ponderosa

community vastly dominates the area (79.8%). The lower
3. Alamo 8km of Frijoles Canyon has been the most intensively

investigated. In this area, the flood plain in the bottom
Alamo Canyon is similar to Medio and Sanchez of the canyon does not exceed 200m in width and the

Canyons in size (17.8 square kilometers). It encompasses stream is perennial. Much of the work in the area results
two life zones, Upper Sonoran and Transition and is a from the. extensive excavations of Tyuonyi and El Rito
highly diverse canyon with eight vegetative communities de los Frijoles by Hewett (1909a; 1909b; 1953). Hendron
present. The riparian community, while covering only 1940) also published on El Rito de los Frijoles. Caywood
2.6% of the land area, extends closer to White Rock 1966) published on excavations at Rainbow House.

Canyon and the Rio Grande than is true of most of the Other information stems from Lange's survey of 1957-
other Pajarito canyons. Ponderosa, however, is the domi- 1960. The information summarized in Appendix UI.A
nant community (51.8%). Of the 12 sites recorded in was derived largely from the Museum of New Mexico
Alamo, 10 have been recently documented by the files and does not reflect the complexity of intensity of
National Park Service (NPS) as part of a contract program the prehistoric occupation:
in conjunction with the development of Cochiti Reservoir.
The focus of NPS's work has been to locate and then ex- Some of the largest and most important sites
cavate sites lying within the flood control pool (5460.5 in the am are not recorded in the current
ft contour). Survey has been conducted outside the flood files of the Museum of New Mexico. This is

the result of a historical accident. Thepool, but the thrust of the work has been on sites Museum of New Mexico and School of
at the mouth of Alamo Canyon. Since this work began American Research, under the direction of
only recently, the information summarized below stems Dr. Edgar L Hewett, conducted extensive
from NPS survey forms filed with the Museum of New archaeological excavations in the Pajarito
Mexico. More complete information should be forth- Plateau region during the first third of the
coming. The upper reaches of Alamo Canyon have not twentieth century. Although some excava-
been surveyed, tions, and records of both are scanty or non-

existent. As a matter of professional proto-
col the Laboratory of Anthropology ...Of the 12 sites located within Alamo Canyon, seven carried out little or no field work in the(43.8%) are Anasazi sites; four (25.0%) belong to the Pajarito region. What surveys they made were
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scattered and not intensive (Peckham and and Transition Life Zones which lie in this drainage
Wells 1967:5). basin. Of these communities, the ponderosa dominated

48.4% of the land area. Thirty-seven sites have been loca-
In general, the ruins of the Rito consist of four com- ted in Water Canyon. Seventeen of these are Anasazi

munity houses in the valley and one on the mesa rim near Period sites and 20 cannot be assigned to a temporal
the southern edge of the canyon. A series of cliff houses period. Of the 17 Anasazi sites. 15 exhibit P-111 corn-
extend for a distance of ca. 1.5km. Thirteen talus villages ponents. These sites range from small sites of one room
have been identified and tested. The occupation of the to sites of 75-100 rooms. The majority of these cluster
Rito dates from late 12th century to the Historic Period between 10-30 rooms. The unknown period sites range
(Hewett 1953:97). The largest site is Tyuonyi which from small to large sites. Other undated sites include
may have accommodated a maximum population of 500 petroglyphs and torreon-like structures.
individuals at one time (Hewett 1953:97). These larger
sites date predominantly late 14th century to early 16th d. Porlo
century (Robinson 1972).

Potrillo is another small drainage of 4.7 square kilo-
S. The Northern Canyons: Chaquehui, Ancho, Water, meters and is similar in size to Chaquehui. Five vegetative

Potillo, Three Mile and Cedro Canyons, Pajarito. communities are represented in two life zones (Upper
Canada del Buey, Mortandad, Sandia and Los Alamos Sonoran and Transition). Ponderosa (54.9%) and juniper

grassland (32.6%) are the dominant communities. Thirty-
The remaining canyons of the Pajarito, although dif- two sites have been located in Potrillo, 14 of which date

fering in size, are similar in physiographic conformation to the Anasazi Period. Only ive sites can be assigned to
and in the character of previous research. Archeological a phase; all are P-111. The remaining 18 sites cannot be
sites have been recorded by Dr. Frederick C. V. Worman, assigned to a temporal period. Of the sites that have des-
Larry Hammack and Charlie Steen of the University of criptions, two are small sites of 1-4 rooms, two are
California, Los Alamos Scientific Laboratory (LASL). medium-sized pueblos and one is a large pueblo. For the
Worman's work was a follow up to a topographic study other Anasazi sites for which no phase could be assrigned,
of Los Alamos County. He only recorded site location the sites distribute in a similar fashion but in higher fre-
and dimensions in the records given to the Museum of quency. Three large and three medium-sized sites fall
New Mexico. Hammack's and Steen's records which into this class. Three additional large, four medium and
were given to the Museum are more complete. In fact, two small sites fall within the unknown class.
Steen resurveyed and relocated a number of Worman's
sites. All these surveys were extensive rather than inten- e. Three Mile and Cedro Canyons
sive and appear to have favored the Anasazi Period sites.
In addition to survey. both Worman and Steen have ex- Three Mile and Cedro Canyons are small, encom-

* cavated some sites in the area. One report (Worman passing 7.3 square kilometers. They exhibit little vegeta-
1967) summarizes three sites which were excavated on tive diversity with only two vegetative communities in
the Mesita del Buey. Other reports are forthcoming each life zone being represented. In Cedro Canyon pinvon
(Steen 1974). (85.0%) dominates and in Three Mile ponderosa (75.0%)

dominates. Only six sites have been located in these
a. Chaquehi canyons. Of these, three are Anasazi (two are P-Ill and

one cannot be assigned to a phase) and the other three
Chaquehui is a small canyon system (4.4 square kilo- are of unknown period. The P-III sites range from a small

meters) which lies in both the Upper Sonoran and Tran- site with a single mound to a site with eight distinct
sition zones. Five communities are represented with mounds of four to eight rooms each. One large Anasazi
pinyon dominating (67.5%). Only five sites have been site with no phase designation has been recorded. The
located in the Chaquehul drainage basin. Three of these unknown sites include one with a torreon-like structure.
are P-III Amasazi sites and two are of unknown period.
Of the P-U1 sites with descriptive information, one is a f. Pajarito
6-10 room pueblo and the other is a medium-sized pueblo
of ca. 10-30 rooms. Pajarito encloses an area of 23.8 square kilometers

with five vegetative communities represented. Ponderosa
b. Ancho is the dominant community (64.8%) although the

majority of the 49 known sites are located in the pinyon
Ancho drainage basin encompasses 18.1 square kilo- (27.2%) community. Twenty-nine date to the Anasazi

meters with seven vegetative communities distributed in Period including one (4.8%) P-U1. 16 (76.2%) P-111 and
both the Upper Sonoran and Transition Life Zones. The three (14.3%) P-IV phase sites. One (4.8%) Historic P-V
pinyon (33.4%) and ponderosa (43.6%) communities site was noted. Nineteen sites could not be assigned tem-
both dominate the area. Fifty-two sites have been located poral affiliation. The majority of the P-III sites were
in Ancho Canyon. Twenty-nine are Anasazi Period sites, medium in size and ranged from 8-30 room pueblos. One
For these with dates, 20 are P-111 and seven are P-IV. An 40 room P-II/P-III site was noted. Another multicom-
additional 23 sites are of unknown period. For those sites ponent Anasai site was LA 170, a 500 room P-lll to
with descriptive information, the P-Ill sites range from P-V pueblo. Other sites which belong to the Anasazi
small pueblos of several rooms to pueblos of 12-15 Period, for which no phase could be assigned included
rooms, to "large" pueblos. The P-IV sites are generally frve medium-sized pueblos and three large pueblos.
smaller: no large P.IV sites have been recorded. The size
of undated sites ranges from one to 20 rooms in extent. g. Canada del Buey

c. Water Canada del Buey is a relataively small canyon of 8.9
square kilometers. Three vegetative communities, dom-

Water Canyon encompasses 30.4 square kilometers. inated by pinyon (60.7%), in the Upper Sonoran and
Seven vegetative communities crosscut the Upper Sonoran Transition Life Zones, occur in the canyon. Twenty-
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eight sites have been located in this canyon, three of Rio Chiquito and Bland Canyons, little testing or exca-
which have been excavated and reported by Worman vation has been conducted, but portions of these
(1967). The temporal distribution includes one Basket- canyons in the Canada de Cochiti Grant have been inten-
maker site, 15 Anasazi sites and 12 sites of an unknown sively surveyed. All other areas in the Pajarito have been
period. For the Basketmaker site, no information beyond surveyed extensively in some areas, but often little infor-
period and site size was available. The P-I1 sites ranged mation beyond the site location, site dimensions and,
from two 5-8 room pueblos to three 8-12 room pueblos perhaps. cultural and temporal Adfliation have been re-
to two pueblos of 15-20 rooms. No information on the corded. Most of this extensive research has been survey
character of the single P-IV site was available. No large work with a few excavations.
sites were noted for this canyon.

Of 710 sites located in the Pajarito District, only 25
h. Mortandad have lithic components. Three are potentially Paleondian

sites; sx may be Archaic sites; one may be a Basketmaker
Mortandad is a canyon in the Pajarito that encom- II site, and 16 are lithic sites to which a temporal period

passes 13.4 square kilometers. Five vegetative communi- cannot be assigned. Lithic sites in the Pajarito District
ties are represented with pinyon (52.2%) and ponderosa have only been located in Bland and Rio Chiquito
(33.3%) the dominant communities. Twenty sites have drainage systems; they are distributed solely within the
been located in Mortandad Canyon and of these 16 (80%) juniper and juniper grassland communities. The distri-
are Anasazi Period sites and four (20%) are of unknown bution of the lithic sites in these southern drainages may
period. One site had a component which could be not reflect the selection of particular community situa-
assigned to the P-ll phase, seven others to P-II and one tions but rather biases in data collection. Much of the
to P-IV phase. With the exception of a single one room focus of the early researchers was on the large structural
site of unknown temporal affiliation, no other small sites A*nasazi sites. These sites are not as ephemeral as lithic
have been located in the canyon. The majority of the sites which may easily be missed by extensive, rather
P-lI! sites are 15-20 room pueblos; one P-U/P-Ill site of than intensive, surveys. Thus, the distribution of lithic
200 rooms was recorded. P-IV sites are medium-sized sites only in the southern drainages which are dominated
pueblos of 25-30 and 40-45 estimated rooms. P-IV sites by the juniper communities may be a result of a sampling
of this size are unusual for the Pajarito and the study error. Aside from an occasional comment that some sites
area as a whole. may exhibit differential selection of materials (e.g. obsi-

dian on some sites may approach 90% of the total assem-
i. Sandia blage, and other sites may be 75% basalt, etc.), little

information is available on the characteristics and content
Sandia (15.5 square kilometers) is slightly larger than of the lithic assemblages. Consequently, little can be sug-

Mortandad Canyon. Its vegetative diversity is similar gested about the context of distribution of the lithic
with four communities and pinyon (54.1%) and pon- sites in the southern Pajarito Plateau.
derosa (24.8%) dominant. Sixteen sites have been located
in Sandia. Eleven of these are Anasazi Period sites; one Few sites of the Developmental (BM-11, P-I, P-lI)
is a Historic Period site; four sites could not be assigned A.D. 600-1200 (Wendorf 1954), have been located in
a temporal phase, six were P-IlI and one P-IV. Of the the Pajarito Plateau District. One possible Basketmaker
three large sites noted in the canyon, one dates to P-1Il; site (BM-LIl?) has been located in Canada del Buey. No
the other two were assigned to the Anasazi Period. but information about the nature of this site is available. No
no phase could be determined. The other three P-Il P-I sites and only 15 P-1I sites have been recorded. With
sites ranged from 2-8 rooms in extent. No information one exception, all of the P-Il components have later P-ll
about the size of the single P-IV site was available. The components associated. Since none of these sites has
Historic site consisted of isolated walls, been excavated, the extent of the P-I occupation in the

Pajarito is not known. These sites range from one room
J. Los Alamos sites with associated ithic and ceramic scatters, to a series

of masonry shelters to 60-70 to 200 room pueblos.
Los Alamos is a large canyon, but only 14.6 square Although the P-il site density for this region is low. it is

kilometers lie within the study area boundaries with four consistent with the known distribution throughout the
vegetative communities represented. Pinyon (31.7%) and Northern Rio Grande (Wendorf 1954; Dickson 1975)
juniper grassland (29.6%) are dominant. Only 15 sites and may not be the result of a sampling error.
have been located in the part of the canyon that is within
the study area. Of these, 12 are Anasazi Period sites; one In contrast to the early lithic and Developmental sites,
is Historic Period; two sites are of unknown period, the Coalition (P-Ill) A.D. 1200-1325 (Wendorf 1954)
Variation in the size of sites ranges from two large sites sites are numerous. Three hundred and thirty-one P-I1
(one a multicomponent P-UI/P-IV site and the other sites occur throughout the Pajarito District. Although
Anas i Period with no phase designation) to a 50 room more P-Ill sites are known for Bland and Rio Chiquito
P-IV/P-V site to several 10-20 room P-UIl sites to a P-III drainages, these have been the most intensively surveyed
ceramic scatter, areas. From Lummis Canyon north, the P-III sites out-

number all others, frequently by a ration of 3:1. The
9. Summary of Pajarito District variability in site size is extensive. Sites range from one

room to over 500 rooms in extent. The majority of these
The extent and the intensity of previous research in sites are "medium-sized" pueblos of 11-30 rooms and

the Pajarito Plateau differs between canyon systems. El occur throughout the Pajarito. The larger sites occur in
Rito de los Frijoles, Rio Chiquito and Bland Canyon the more northerly drainages. The tremendous increase
have been the focus of the most intensive research. For in number of sites (from 22 to 331) between P-I and
the Rito, this intensity has been expressed in extensive P-Il suggests in-migration. Hewett (1953) felt that such
excavations of some of the major ruins in the valley of an immigration occurred slowly over a period of 100
the canyon. Although other smaller sites were noted years and was not the result of a sudden influx in popu-
near the Rito, little attention was afforded them. In the lation. Since few sites of this phase have been excavated
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and the ceramic sequence for this phase does not distin- the Cerros del Rio: Santa Cruz, Tetilla Canyon (Canada
guish sites into early and late P-LU components, the rate de Cochiti) and Basin Nos. 1, 2, 3, and 6. With the excep-
of any immigration cannot be assessed at this time. tion of one large P-IV site containing 160 ground floor

rooms, al the sites are small lithic scatters or small
One hundred and eighty-five Classic (P.IV) A.D. 1325- masonry P-IV sites of 1-3 rooms. A few petroglyphs are

1600 (Wendorf 1954) sites have been recorded in the associated with the small structural sites. With the excep-
Pajarito District. The variation in site size that was noted tion of one site, none of the lithic sites were associated
for P-IlI diminishes in P-IV to a bimodal distribution: with hearths. The detail on the character of the lithic
extremely small sties of 1-5 rooms and large sites in ez- assemblages is minimal Ground stone was noted for one
cess of 50 rooms. Other categories of P-IV sites include site; choppers were noted for another.
ceramic scatters, shelters and terraces. The large sites co-
occurring with the extremely small sites (field houses?) The frequency of sites in this district is the lowest in
and terraces suggests an aggregation of the population the study area. In part, this lower frequency may be ex-
into centers with associated sites involving an intensifi- pected as a function of the limited nature of previous
cation of land use (terraces) and special use (?) sites archeological research. The general low vegetative diver-
(ceramic scatters, shelters). sity and low level of precipitation, however, may be con-

ditioning the observed site density.
For the Historic Period A.D. 1540 to present, 75 sites

have been located in the Pajarito Plateau District. Sixty- La Bajada-Santa Fe River District
one of these sites have been recorded in the Rio Chiquito
Drainage. The remaining historic sites have been located La Bajada District lies solely within the Santa Fe River
in Sanchez. Medio, Alamo, Canada del Bury, Mortandad, basin and is unlike the other drainages in the study area
Sandia and Los Alamos drainage basins. With the excep- in that it drains portions of the Sangre de Cristo Moun-
tion of four sites, the recorded Historic Period sites have tains. Its water supply index is significantly higher than
been attributed to P-V, 17th or 18th centuries. These others in the study area and is second only to the Rio
sites exhibit considerable variability in size ranging from Grande. The basin is generally characterized by a low
one to 150 rooms in extent. The majority of sites have vegetative diversity. Only two of the eleven vegetative
less than 10 rooms and the larger sites, in excess of 100 communities defined for the study area occur here. The
rooms roughly date to the Pueblo Revolt (late 17th prickly pear, cholla and yucca community (Upper
century). No 19th century sites and only one 20th cen- Sonoran Arid) follows the steeper slopes along La Bajada
tury site have been recorded, but a number of Historic scarp and Santa Fe Canyon. The remaining area in the
sites which were not assigned to a phase may date to basin is covered by broad expanses of the juniper grass-
these centuries. land community. This district also supports the largest

continuous tracts of land with the highest arable poten-
Cerros del Rio Plateau District tial (Class 1 and 2).

The Cerros del Rio Plateau District encompasses the Research in this area has been sporadic. Sites which
lava mesas east of White Rock Canyon, north of the have been located are situated along the north bank of
Santa Fe River. It is characterized by short and occasion- the river. The most extensive work in the area stems
ally deep canyons along the border of the plateau. The from the first surveys and excavations of the Cochiti
relief is subdued in comparison with the Pajarito Plateau. Dam Salvage Project, Museum of New Mexico. Work in
As in the Pajarito District, eighteen drainages dissect the the area includes: an extensive survey by Dittert. Steen
Cerros del Rio Plateau but these are primarily summer- and Schroeder in 1962; excavations of sites between
flow streams. Only two vegetative communities (juniper 1963-1966, including LA 34, LA 272 and LA 9154; a
and juniper grassland) occur. portion of Schaafsma's petroglyph survey; the location

of sites for Irwin-Williams Anasazi Origins Project (1969-
Only 20 archeological sites have been located in this 1972); an intensive survey by McNeece (1972-1973),

district in contrast to the 710 sites of the Pajarito Plateau part of the roadway to the Tetilla Peak Recreation area;
District. Those sites which have been located, with the surveys by the Albuquerque Archeological Society
exception of LA 5, a large Anasazi village, were recorded (1974-present) in the area around Santa Fe Canyon. Pub-
in conjunction with the various phases of the Museum of lications and manuscripts include Lange (1968) and

New Mexico's Cochiti Dam Archeological Salvage Pro- Snow (1971; 19 7 3a).
ject. For the most part, however, this district was peri-
pheral to the major construction areas and only small Perhaps 10% of the land area has been surveyed,
portions of the southern extent of the Cerros del Rio locating 46 sites with three sites excavated. No Paleo-
were surveyed. One site, LA 8720, a lithic quarry and Indian sites have been located; three Archaic sites have
manufacturing site, was intensively examined (Snow been recorded; three Lithic Unknown, two Basketmaker,
1973c). The remaining sites located in the Cerros stem 31 Anasazi, 11 Historic and four sites of unknown
from surveys by Dittert, Steen and Schroeder in 1962; temporal period have been documented.
Schaafsma in 1966;Snow in 1970, and McNeece in 1972-
1973. The 1962 and 1970 surveys covered some areal The lithic sites are located in the juniper grassland
extent near the proposed borrow areas for Cochiti Dam community. No information about the character of
as well as portions of mesa top across from the mouth of these sites has been recorded. Several Developmental
Bland Canyon. The other two surveys were confined to BM-III, P-I, P-U1) sites have been recorded in this district.
areas below the mouth of White Rock Canyon near the These are generally small sites of one to three pithouses
Tetilla Peak Recreation area. with associated surface or storage rooms. The later P-11

sites are usually somewhat larger. One Large P-ill pueblo
Of the 20 sites located in this district, 10 are lithic of 75-100 rooms has been recorded. Little descriptive

sites: 11 are Anasazi Period sites; two are Historic sites: information is available for the remaining sites. Three
and one site cannot be assigned to a temporal period. large P-IV sites and a number of small field houses and
Sites have only been located in six of the 18 drainages in ceramic and lithic scatters have been recorded.
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Cochiti District sites over other categories of sites is surprising since no
apparent physiographic or vegetative differences exist

The Cochiti District lies south of Bland drainage on between the unnamed drainages. As in other drainages
the Pajarito Plateau and includes both banks of the Rio and districts, little descriptive information about the
Grande below the mouth of White Rock Canyon. The character of the lithic sites has been recorded. For the
modern vegetative diversity is generally low encom- Anasazi Period sites, only P-111 and P-IV phases are
passing broad expanses of juniper and juniper grassland. represented. These sites range from ceramic scatters with
Precipitation is similar to that in La Bajada and Cerros a possible masonry structure (field house?) to a 13 room
del Rio Districts and is lower than that in the Pajarito pueblo. The P-Ill component sites are generally larger
District. The soils in this district along the river are than the P-IV component sites.
generally suitable for agriculture. The majority of research
in this area was stimulated by the construction of Rio Grande Drainage in White Rock Canyon
Cochiti Dam and the projected development of the town
of Cochiti Lake. Although some sites had been recorded This section will summarize the status of research in
by early researchers such as H. P. Mera (1940), the bulk the Rio Grande drainage basin north of the mouth of
of the information was a result of more recent work, in White Rock Canyon and includes I )th the area in the
particular, a survey conducted by Dittert, Steen and canyon and portions of the mesa tops which provide
Schroeder for the Museum of New Mexico in 1962 and drainage directly into the Rio Grande. White Rock
surveys by Lange and Bussey also for the Museum in Canyon is a deep narrow gorge about 20 kilometers in
1963 (Lange 1968). In the northern portion of the dis- length and is rimmed by basalt cliffs which rise 100m-
trict, in the numbered drainage basins, an intensive foot 300m above the valley floor. This district is the most
survey was conducted by Snow in 1969-1970 (Snow diverse outside the Pajarito Plateau. Seven vegetative
1970). Ulso aseries of sites were excavated in this district communities within the Upper Sonoran Life Zone occur.
by the Museum of New Mexico between 1963-1967). Juniper (29.2%) and juniper grassland (15.0%) are the

dominant communities. The faunal diversity is high with
Seventy sites have been located in the Cochiti District, a number of fish and seasonally available water fowl.

including five Paleolndian sites: no Archaic sites; 17 Arable land class distribution is similar to that of the
lithic sites for which no temporal components can be Pajarito Plateau with small discontinuous patches of
assigned; 36 Anaai sites; 14 Historic sites; and three Class I and 2 lands.
sites of unknown period. As in the other districts, all of
the lithic sites are located in the juniper and juniper grass-
land communities. These are the dominant communities All of the previous research in this district is relatively
in thisdistrict, however.More of the Anasazi and Historic recent. Part of the 1963 and 1966 surveys (Lange 1968:
sites are located in the Rio Grande drainage basin than in Schaafsma 1975) which were associated with the Cochiti
the other drainages in the district. Dam Archeological Salvage Project documented sites at

the lower end of White Rock Canyon. In 1969-1970,
1. Rio Grande Drainage below the mouth of White Rock archeologists from Southern Illinois University conducted

Canyon a survey of the eastern section of the Canada de Cochiti
Grant which included a portion of White Rock Canyon

Thirty-four of the 70 sites of the Cochiti District are between Bland and Capulin Canyons. A later assessment
located in the Rio Grande drainage basin. This basin en- of the grant conducted by archeologists from the
compasses over half of the total land area of the district. University of New Mexico (Flynn and Judge 1973) resur-
Only one lithic site has been recorded in this drainage veyed portions of the same area. The most recent work
basin. A few Developmental sites have been documented, in the canyon aside from the investigations under the
These are generally small sites and range from a lithic present contract, was conducted by archeologists from
scatter with associated hearths to a few sites with pit- the National Park Service on those lands which lie below
houses during the BM-I1l and P-1 phases. While the sites 5460.3 ft contour in Bandelier National Monument. This
during the P-I1 phase are few, their size is generally large, work has included both survey and excavation (see the
although the larger sites are associated with P-In com- Pajarito section on Alamo Canyon).
ponents. The P-Ill sites are the most numerous in the
drainage. They range in size from one pueblo of five Sixty-seven sites have been located in this district.
rooms to one of 88 rooms. The modal size for P-ll1 is The lithic sites include one Paeoindian, six Archaic and
20 rooms. Only four P-IV components have been four Lithic Unknown sites. Of the 34 Anasazi sites
recorded. The two P-IV sites with descriptive information recorded, three are P-lI phase sites. 15 P-1Il sites and 17
are medium-large pueblos of 53 and 230 rooms. Both P-IV sites. Nineteen historic sites have been noted and
sites were excavated during the Cochiti Dam Salvage Pro- 13 sites are of unknown period. The range in size for
ject, Museum of New Mexico. The 230 room pueblo, LA sites in the canyon is similar to the other districts in the
70, had a small P-l11 component which was limited to study area. The lithic sites are generally small debitage
several pithouses. The Historic sites include a Spanish scatters with occasional ground stone and are periodically
garrison (LA 6178) and a series of Spanish rooms in associated with hearths: The Anasazi sites range from one
LA 70. room structures to a 150 room P-III/P-IV pueblo (LA

5137) which is located on a mesa overlooking the
2. Baha Nos. 19, 20, 21, 22, 2S ad 24 canyon. The single component P-Il sites range from

20-17 rooms in extent and the single component P-IV
Sites located in Basin Nos. 19-24 generally consist of sites range only from one to two rooms each. The

two classes: lithic scatters and small structural sites. historic sites include isolated masonry structures and
Between one and three ithic sites are located in each of shelters, sheep pens, terraces, isolated storage structures
thes dain aes with the exception of Basin No. 24 which and corrals. The majority of all sites in the canyon
has 18 lithic sites. Although it is the largest of the regardless of period appear to be small, limited activity
unnamed drainage systems, the high frequency of lithic areas.
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EVALUATION AND SUMMARY OF a considerable diversity in kinds of sites located has been
INFORMATION FROM PREVIOUS RESEARCH recorded, much more. work, both excavation and survey,

is needed for this district.
A major difficulty in utilizing information gathered

by previous researchers is identifying the manner in The general intensity of coverage for both the Cochiti
which biases in data collection or description may have and La Sajada Districts is low although greater than the
conditioned the character of information available for Cerros del Rio District. The most intensive survey is these
current study. An attempt was made in the previous districts has been in Basin Nos. 20-24 (Snow 1970). In
section to identify such biases when possible. After the other basins the survey coverage has been sporadic
reviewing these previous studies a major problem emerged with a slightly greater intensity near the Rio Grande
which centered upon assessing the "intensity" of research River. Sites of all periods have been located and P-II,
conducted in the study area. Among other procedures, P-III, P-IV and P-V sites have been excavated.
this included isolating exactly where surveys had and
had not been undertaken; ascertaining whether all classes Only the southern portion of White Rock Canyon
of sites had been recorded, and documenting the degree District, below Capulin Canyon, has been surveyed. The
of survey areal coverage, intensity of coverage is roughly comparable to or slightly

less than that in Cochiti and La Bajada Districts. For
Intensity of Previous Research example, of 102 sites located on the survey of the per-

manent pool of Cochiti Reservoir. only 18 had been
The Cochiti study area encompasses over 1325 square recorded by previous researchers. There have been no

kilometers of land. During the past 100 years of research apparent biases in data collection, for sites of all periods
perhaps 10% of this area has been investigated. The scope have been documented. Only a few sites near Cochiti
of investigation, however, has varied significantly between Dam have been excavated.
and within the different geographic districts defined for
the study area. Even for the Pajarito Plateau District Summary of Information by Cultural Period
which has had the longest and most diverse history of
research, the intensity of coverage has been sporadic. Anthropological research has been conducted in the
Few drainages have had systematic examination. Cochiti study area since the 1880's. The character of this

work has been inconsistent and its focus has shifted
Portions of Rio Chiquito and Bland drainages within through time. Certain areas have been more intensively

the Canada de Cochiti Grant and Pueblo de Cochiti Grant studied than others. Although some sites have been exca-
have been intensively surveyed. All classes of sites appear vated, the bulk of information available for study is
to have been recorded including lithic and recent historic derived from survey. Despite these differences in data
sites. With the exception of limited testing and excava- collection and description, some general tendencies in
tions by Nelson (Wissler 1915) and Lange 1958. 1961), site distribution and content do emerge for the study
no sites have been excavated in these two drainages, area. These will be discussed below.
Thus the data available are dependent upon the informa-
tion potential of surficial manifestations. 1. Paleolndian and Archaic Periods

Rito de los Frijoles has also been intensively ex- Of the 85 lithic sites recorded for the study area.
sained. The Rito exhibits a high site density, but the eight are Paleolndian, 28 are Archaic and three are BM-Il
intensity of areal coverage is not as reliable as that of sites. These sites have generally been assigned to a
Bland or Rio Chiquito. The surveys in this area are ex- temporal period on the basis of the presence of "diag-
tensive in scope. Several large P-IV sites have been nostic" artifacts. The extent of any Paleolndian or
excavated, but these excavations were conducted in the Archaic occupation seems extremely limited. The earliest
early part of the 20th century and information recorded well-established occupation in the study area appears to
at that time is restricted in its suitability for current date to the late Archaic Period, ca. 800 B.C.
aai Lithic sites have only been located in the juniper and

Extensive surveys and limited excavations have been juniper grassland communities in the southerly portions
conducted in the remaining drainages in the Pajarito of the study area, both in the Pajarito Plateau, Cochiti
Plateau District. Although numerous sites have been and La Bajada Districts. These sites are generally small
located, the amount of information recorded is often and are occasionally associated with hearths or fire-
limited (see Appendix IILI.1A). From these surveys no cracked rock. A few of these sites have been intensively
Paleolndian or Archaic Period sites have been located, examined (Snow 1973c), but for the most part, little
The absence of these kinds of sites on the plateau appears information about the character of activities at these
to be the result of a bias in data collection. On the other sites or the articulation between these sites with other
hand, numerous prehistoric pueblo sites have been contemporaneous sites has been attempted. For those
recorded. The sample for P-Il1 and P-IV sites probably sites which have been documented, most researchers
reflects the range in variability for Anasazi sites on the have presumed manufacturing or quarrying activities.
plateau although not necessarily the exact distributions.
Those Historic Period sites which have been recorded In general, from previous research it can be concluded
tend to date to the late 16th to 18th centuries, although that these early occupations are poorly represented in
a few 20th century sites have been noted, the study area. Biases in data collection seem evident.

for the vast majority of all recorded lithic sites have been
For the Cerros del Rio District, only the southwestern recorded since 1970. Unfortunately these surveys have

portion of the plateau which overlooks the Rio Grande been restricted to the southern portions of the study
has been surveyed. There have been no apparent biases area and thus an attempt to evaluate models concerning
in data collection, but the intensity of survey and exca- Paleolndian or Archaic Period adaptation is severely
vation coverage is the lowest bi the study area. Although limited.
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TABLE .1.1

FREQUENCY OF SITES BY
PHASE AND DISTRICT

V -all

112 2 Z- -

a. 'r Z I.

Bland 3 6 2

Rio~~~ ~ ~ ~ ~ ahu to - 1 7 13 9 9 4 6 72 2

Sanchez . II 12

nei - - 1 - I-

Ca a . .. 4 6 - -3
lamj o . . . . 2 5 1 - -4 3
Lumms 35 . .. 5 36 12 4 - I--- - -- 4
Rito -t F7ioles - - - 4 24 6 -7 - 1 4
Chaqueh -. - --- 3 -
,ancho .- - - - - 20 7 7 -- --- --
Wt r - - - - - 15 - 6 -- 7
Pomllo - - - -.-. 5 - 9 --
Three Mile, Cedro - - - - - 2 - I - 3
Pajaznto - - - - - - 3 1 19
Canada - - - - 1 - -0 -7 -
Mordad - - - -- 1 7 1 9 -- ---- -

Saudi& . - - - - - 6 1 55 - --- 4
Los Alanos - - - - 1 6 5 4 1 --- 1 1

Santa Cruz - 1 3 ..-.- ------- I
Tetilla.anada de Cochi) 1- - I . . . . . . 3
Arroyo M ontoso . .. .-
Basin No. I - I . . ..-- - - - - - -
Basin No. 2 -

Baa No. 3 .
Bain No. 4 . .. . . . . .
B a u ni N o . 5 . . . . .
Basin No. 6 . ..- 4 1 - I -
Basi No. 7 - --
Basain No.8 - - - - - -

Bain No. 9 . . . .. .-
Basin No. 10 . . . .. .-
Basin ' o. 11 ..-
B a sin N o . 1 2 . . . .-
B au n N o . 1 3 . .. .-
Basin No. 14 ..-
Basin No. 15 . .. .

La IjA3 Dibtrict
Santa Fe - 3 3 - 2 - 3 7 9 9 5 2 - 6 - 1 2 4

Cocid Diti ct
Rio Grande below

White Rck Canyon - - 2 - 6 - 6 7 15 3 1 1 - 2 - 7 3 1
Basn No. 16 . . . .. . . . . .
Baain No. 17 - - - - - -

Basin No. 1 - - - - - -
Basn No. 19 -2 - - - . .--
BasnNo.20 -2 1 - - - - - 3 1 - -
Basin No. 21 - - 2 - - - - - 3 3 - -
Bain No. 22- 1 2 - - - - - 6 5 1
Basn o. 23 - 1 I 1 - - - - - - - - - - - - - -
Basin No. 24 5 5 8 - - - - - - - 2 - -- 1

Whit Rock Cmauou Distct
Rio Grande above mouth of

White Rock Canyon - 6 4 - - - - 3 15 17 8 5 - 6 - 7 12
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TABLE ULI.2

FREQUENCY OF SITES BY
ECOLOGICAL COMMUNITY AND DISTRICT

it5

-- u-

Pajarito Platea DistrctBland --- 4 - 73 . . . .- 2Rio Chiquito - - I I - 1 179 . . . . . 16-

Sanchez . .- 1 19 3 . . . . . 4
Medio - . . . . 12 - - - 10 --
Capu~in - _ - - 4 1 2 . . . . . ..
Blamo - 3 1 - I - 7 - - - - - 7
Lummis - 2 - - - 1179 17 - - - 7 3
Sito de Los Frijoles - 3 - - 4 - '2 - 12 - - - 3 2
Chaquehui - - - - 3 - - - - - 10 I
Ancho l - - - 16 - 34 - - - I -
Water - - 1 26 - 9 1 - - -
Potillo .- - 15 0 - - 1 5 - - I I

Three Mile, Cedro .. . -' - . . ...
Pajarito - 3 - - a 2 - - - 4 5
Canada del Buey 11 - - 6 - - - 7 3
Morandad - - -8 - - 1 7 - - - 3 1
Samdia - - - - 12 - - - 4
Los.Alamos . .. . S - - I 2 - 2

Cerros del Rio Distict
Santa Cruz . . . . . . 3 2 . . . . ..
Tetilla (Canada de Cochiti- . . . .- 4 . .. .
A r r o o to n t o s o - - - .. .. ...
Basin No.1 . . . . . . 1 - - -
Basin No. 2 - - - - - - 2 1 .. .. . .
Basin No. 3 .- - - - - - -
Basin No. 4 .- - - - - - -
Barn.No. 5 - - - - - - - -
Basin No. 6 .- - - - - - -
Basin No. 7 .- - - - - - -
Basin No. 8 .- - - - - - --
Basin No. 9 .- - - - - - -
Basn No. 10 .- - - - - - --
Basn No. 11 - - - - - - - -
Basin No. 12 - - - - - - - -
Basin No.13 - - - - -.. .
Basin No. 14 - - - - - - - -

a Bin No. 15 .- - - - - - - - - - - -

LA Bajada District
Santa Fe - 3 - - - - - 21 - - - - - 21

Cochlti District
Rio Granue below,-

White Rock Canyon . ..- -15 3 - - - - 15 l
Basin No. 16 - - - - - - - - -
Basi No. 17 - - ---- - -- - - - - -
Basin No.18- - -- -- --- - - - - -
Basin No. 19 . ..- -3 - - - - - -
Basin No. 20 . ..- -5 - - - - - -
Basin No. 21 .- -6- - - - - -
Basin No. 22 - - -3 $ - - - - -

4 Basin No. 2 - - I - - - - - I -
, Basin No. 24 - - - - 8 5 - - -3 -

White Rock Canya Disrict
Rio Grande above mouth

White Rock Canyon - 9 - - 3 5 31 4 - - - - 15
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TABLE 111.1.3

Absolute Room Counts by Anaxazi Phaset

No. of
Rooms P-II P-Il1 P-IV P-V P-1/P-Ill P-IllP-IV P-IViP.V P-111/P-1V/P-V

1 1 - 32 -1 10

2 - 6 16 5- - 1

3-5 - 13 13 5 - 9 -2

6-8 - 28 2 2 - 6 - 1

9-10" - 9 - - - 1 - -

11-15 1 16 1 - - 8 - -

16-20 - 14 - - - 4 - -

21-25 4 - 1 - -

26-30 - - - - 1 - -

3 1-4 0 - ... 1 - - - -

41-50 - 3 ......

51-60 - - I .....

61-70 - 1 1 - 1 - - -

71-80 - I - - - - -

81-90 - 2 1 .....

91-100 - - - --

101-150 - - I 2- 3 - -

151-200 - - - - -

200-30 - I - - -ji 800 ..- - - _

tWhen the room counts for a site were stated as a range, e.g. 8-10 rooms or 10-20 rooms, the the total number of
rooms in the estimate was averaged and that number was entered in this table.

TABLE 111.1.4

Site Size by Ansazi Phases
BM-111/ P-I/ P-Il P-111/ P-1V/ P-Il.

Sizet BM-I1 P-I P-Il P-Ill P-IV P-V P-I P-Il P-ill P-IV P-V P-V

Small - - 1 72 65 12 1 2 3 34 2 5

Medium - - 1 67 1 1 - - - 19 - -

Large - - - 15 10 2 - - 4 6 2 2

+ These size categories include all sites with room counts as defined below in addition to those described as small,
medium or large; Small - 1-10 rooms: medium = 11-30 rooms;large g eater than 31 rooms.
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111.1 PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE 111.1.5

Nonstructural Anasazi Sites

Site Type P-1 P-Il P-Ill P-IV P.V P-Ill/P-JV P-IV/P-V P-IV/P-V

Lithic/ceramic scatter 1 1 4 17 - 4 2 -

Rockshelter - - - 4 - - 2 1

Terraces - - 1 7 - 1 2 -

2. Anasazi Period strategy. A number of large P-IV sites have been docu.
mentea throughout the study area; most major drainage

Information about the Anasazi Period of occupation systems have one or two large P-1V sites. These appear to
for the study area is much better defined and is sum- be surrounded by several small. one to three room sites
marized in Tables 111.1.3-5. A general regional chrono- (field houses?) with terraces and/or isolated lithic and
logy, based upon a seriation of ceramic types, was devel- ceramic scatters (see Table 111.1.3). These smaller sites
oped in the first half of the 20th century (Mera 1932; may indicate an intensification in land use by the aggre.
1933; Hawley 1936; Kidder 1924). A few early Anasazi gated population centers.
Period sites usually termed the Developmental (BM-III,
P-I, and P-II) from A. D. 600-1200 (Wendorf 1954) have The majority of P-1V sites in the study area are early
been recorded for the study area. Although some have Glaze A or B sites (A. D. 1325-1450). The later sites are
been documented for the Pajarito Plateau, the majority fewer in number and there is some indication that the
of these sites occur adjacent to or in the modern flood populations may have been moving out of the study area
plain of the Rio Grande or Santa Fe drainages. These by the time of the arrival of the Spanish in A. D. 1540.
sites are generally small with one to three pithouses with
associated surficial storage structures. Most of the docu- 3. Historic Period
mented Developmental sites date to the latest phase,
P-Il. Some P-fl sites are associated with P-Ill components. One hundred twenty-five sites dating to the Historic
These sites have a tendency to be larger than the single Period have been documented in the study area. Seventy.-
component P-Il sites. In general the density of occupation nine of these dare to the late 17th or 18th centuries. The
for the Developmental is low. This is consistent with ob- majority of historic sites have been located in the Pajarito
servations of other researchers for the Middle Rio Plateau District. With the exception of the large number
Grande (Wendorf 1954; Dickson 1975). of sites along the Rio Chiquito, the density of sites for

the Historic Period is generally low. The largest historic
By A. D. 1200-1325 (Coalition or P-II), the number sites date to the Pueblo Revolt (A. D. 1680-1692). The

of Anasazi sites increases dramatically. Three hundred remaining sites are generally small with less than 10
sixty-three P-Il sites have been documented for the rooms in extent. These are often associated with corrals
study area. P-II sites occur in all districts. Their density and small structures (pens?).
is greatest in the Pajarito Plateau District but it is high
throughout the study area. The range of size for P-I 4. Sites of Unknown Period
sites is extensive (see Table 11I.1.3). Although the
majority of P-11I sites range from 6-10 rooms in extent, The remaining 186 sites documented for the study
11-30 room sites (or " medium-sized" sites) constitute area fsee Appendix 1I.IA). could not be assigned to a' 'a class of sites which occur in P-III times but are rare or particular adaptive system. They either lacked diagnostic
any other Anasazi phase (see Tables f11.3-4). In the artifacts or the presence of the artifacts was not noted
northern portion of the study area, large P-I sites have for the site descriptions. These sites are generally struc-
been recorded, documenting the first tendency toward tural and range from one to 28 rooms in extent. Many
aggregation. petroglyphs, terraces and shelters are included in this

category. Based upon their descriptions and location
By A. D. 1325 (beginning of Classic or P-IV). the ten- (predominately in the Pajarito Plateau District), the

dencv for aggregation becomes the dominant settlement majority of these sites should date to the Anasazi Period.

-Id
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APPENDIX

TABLE ULIA.1

PALEO-INDIAN, ARCHAIC, BASKETMAKER U1 and LITHIC UNKNOWN SITES

SITE NO. PERIOD ELEV. DRAINAGE BASIN ECOLOGICAL COMUuNITY DESCRIPTION

LA 3098 Archaic 5700 Basin No. 20 Upper Sonoran Juniper lithic scatter

LL 5101 Lithic Unknown 5360 RG below WRC Upper Sonoran Juniper lithic scatter

LA 5102 Lithic Unknown 5500 RG below WRC Upper Sonoran juniper lirhic scatter

LA 5103 Lithic Unknown 5500 RGIWRC Upper Sonoran Juniper-Grassland lithic scatter

LA 5107 Lithic Unknown 5500 Basin No. 19 Upper Sonoran juniper lithic scatter

LA 5110 Archaic 5700 Bland Upper Sonoran Juniper lithic scatter

LA 5117 Lithic Unknown 5500 Basin No. 19 Upper Sonoran Juniper lirhic scatter

Ll 5119 Archaic 5650 Santa Cruz Upper Sonoran Juniper lithic scatter

L. 3130 Archaic 5630 RG/WRC Upper SonoranJuniper-Grisland lithic scatter

Lk 5141 Archaic 5360 Santa Fe Upper Sonoran Juniper-Grassland lithic scatter

LA 5142 Lithic Unknown 5440 Santa Fe Upper SonoranJuniper-Grassland lithic scatter

LA 5143 Lithic Unknown 5340 Santa Fe Upper Sonoran Juniper-Grassland lithic scatter

LAk 5144 Lithic Unknown 5410 Santa Fe Upper Sonoran Juniper-Grassland lithic scatter

LA 5145 Lithic Unknown 5340 Tetilla Upper Sonoran Juniper-Grassland lithic scatter

LA 8720 Archaic 5430 Basin No. I Upper Sonoran Juniper lithic scatter; quarry (?)

LA 9500 Archaic/Bajada 6180 Santa Fe n.d. lirhic scatter

LA 9501 Archaic 6180 Santa Fe n.d. lithic scatter

LA 9906 Basketmaker II 5800 Rio Chiquito Upper Sonoran Juniper hearth; lithic scatter, possible
intrusive ceramics

L-% 9916 Lithic Unknown 5870 Rio Chiquito Upper SonoranJuniper lithic scatter

LA 9919 Lichic Unknown 5880 Rio Chiquito Upper Sonoran Juniper lithic scatter

LA 9931 Lithic Unknown 5510 Basin No. 21 Upper Sonoran Juniper lithic scatter

LA 9932 Lithic Unknown 5520 Basin No. 24 Upper Sonoranjuniper-Grassland lithic scatter

LN 9933 Palco-indian 5680 Basin No. 24 Upper Sonoran juniper lithic scatter

LA 9934 Paleo-Indian (?) 5650 Bland Upper Sonoran Juniper lithic scatter

LA 9935 Paleo-Indian (?) 5630 Bland Upper Sonoran Juniper lihic scatter

LA 9936 Lithic Unknown 5560 Bland Upper Sonoran Juniper lithic scatter

LA 9937 Paieo-Indian/ 5510 Basin No. 24 Upper Sonoran Juniper-Grassland lithic scatter
Archaic (?)

L.A 9938 Archaic 5630 Basin No. 24 Upper Sonoranjuniper lithic scatter

LA 9939 Archaic 5610 Basin No. 22 Upper Sonoran Juniper lithic scatter

LA 9940 Lithic Unknown 5615 Basin No. 22 Upper Sonoran Juniper lithic scatter

LA 9941 Lithic Unknown 5660 Basin No. 21 Upper Sonoran Juniper lithic scatter

LA 9942 Archaic (?) 5530 Basin No. 23 Upper Sonoran Juniper lithic scatter

LA 9943 Lithic Unknown 5700 Bland Upper Sonoran Juniper lithic scatter; possible intrusive
ceramics

Lk 9945 Lithic Unknown 5700 Basin No. 22 Upper Sonoran Juniper lithic scatter

LA 9946 Lithic Unknown 5525 Basin No. 23 Upper Sonoran juniper-Grassland lithic scatter

LA 9947 Lithic Unknown 5560 Basin No. 24 Upper Sonoran Juniper lithic scatter

LA 9948 Lithic Unknown 5610 Basin No. 24 Upper Sonoran Juniper lithic scatter

LA 9949 Lithic Unknown 5500 Basin No. 24 Upper Sonoran Juniper lithic scatter
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111.1 PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE ULIA.1 (con't)

SITE NO. PERIOD DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 9950 Lithic Unknown 5520 Basin No. 24 Upper Sonoran juniper lithic scatter

LA 9951 Paleo-Indian/ 5560 Basin No. 24 Upper Sonoran Juniper lithic scatter
Archaic (?)

LA 9952 Paleo-Indian/ 5540 Basin No. 24 Ecotone: JuniperiJuniper Grassland lithic and ceramic scatter
Archaic (?)

LAL 9953 Archaic 5630 RGiWRC Upper Sonoran juniper-Grassland lithic scatter

LA 9954 Lithic Unknown 5540 Bland Ecotone: Juniper/juniper Grassland lithic scatter

LA 9955 Lithic Unknown 5510 Basin No. 24 Upper Sonoran J uniper-Gras land Lichic scatter

LA 9956 Lithic Unknown 5720 Basin No. 24 Upper Sonoran Juniper lithic scatter; possible intrusive
ceramics

LA 10553 Archaic (?) 5720 Bland Upper Sonoran Junper lirhic scatter

LA 10558 Lithic Unknown 5720 Rio Chiquito Upper Sonoran Juniper lithic scatter

LA 10562 Lithic Unknown 5640 Basin No. 20 Upper Sonoran Juniper lithic scatter

LA 10563 Lichic Unknown 5640 Bland Upper Sonoran Juniper !ithic scatter

LA 10564 iUthic Unknown 5660 Bland Upper Sonoran Juniper lithic scatter

LA 10565 Archaic 5630 Basin No. 20 Upper Sonoran Juniper lithic scatter

LA 10569 Paleo-dndian (?) 5490 Basin No. 24 Upper Sonoran Juniper-Grassland lithic scatter

LA 10570 Paleo-Indian/ 5380 RG(WRC Upper Sonoran Juniper-Grassland lithic scatter
Archaic

LA 10571 Lithic Unknown 5700 Bland Upper Sonoran juniper lichic scatter

LA 10572 Lithic Unknown 5640 Bland Upper Sonoran juniper lithic scatter

LA 10573 Archaic (?) 3640 Bland Upper Sonoran Juniper lithic scatter

LA 10574 Archaic (?) 5740 Bland Upper Sonoran juniper lithic scatter

LA 10580 Lithic Unknown 5610 Rio Chiquito Upper Sonoran Juniper lithic scatter

LAk 10583 Li.thic Unknown 5600 Rio Chiquito Upper Sonopn Juniper lithic scatter

LA 10587 Lithic Unknown 5000 Basin No. 24 Upper Sonoran Juniper-Grassland lithic scatter

LA 10588 Lithic Unknown 5520 Basin No. 24 Upper Sonoran Juniper-Grassland lithic scatter

LA 10589 Archaic 5640 Bland Upper Sonoran Juniper lithic scatter

LA 10590 Lithic Unknown 5680 Bland Upper Sonoran Juniper possible hearths; lithic scatter

LA 10591 Palco-Indian (? 3 3840 Bland Upper Sonoran Juniper lithic scatter; possible intrusive
ceramics.LA 11586 Lithic Unknown 5540 Santa Cruz Upper Sonoran J uniper-Grassland lithic scatter; petroqlyphs

LA 11587 Lithic Unknown 5500 Santa Cruz Upper Sonoran Juniper-Grassland lithic scatter

LA 11588 Lithic Unknown 5460 Santa Cruz Upper Sonoran juniper fithic scatter

LAI 11589 Archaic (?) 5560 Basin No. 2 Upper Sonoran Juniper lithic scatter

LA 11590 Uithic Unknown 5540 Basin No. 2 Upper Sonoran Juniper-Grassland lithic scatter

LA 11591 Archaic 5540 RG/WRC Upper Sonoran Juniper-Grassland hearth; lithic scatter

LA 11592 Lithic Unknown 5420 RG/WRIC Upper SonoranJuniper 1 hearth

LA 12163 Lithic Unknown 5430 RG/WRC Upper Sonoran Juniper lithic scatter

LA 12167 Lithic Unknown 5380 RG/WRC Ecotone: Juniper/Arid lithic scatter

LA 12169 Archaic 5460 RG/WRIC Upper Sonoran Juniper lithic scatter

LA 12190 Archaic 5600 RGIWRC Upper Sonoran Juniper lithic scatter

LA 12227 Lithic Unknown 5650 Rio Chiquito Upper Sonoran Juniper lithic scatter

LA 12250 Lithic Unknown 5760 Rio Chiquito Ecotone: Juniper/Arid lithic scatter

LA 12260 Archaic (?) 5560 Rio Chiquito Upper Sonoran Pinyon-Juniper lithic scatter
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J. V. BIELLA

TALE m.1A.2

DEVELOPMENTAL .4NASAZIBM-1L P-I. P-1
(A.D. 600-1200)

SITE .O. PHASE ELEV. DLAJINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 55 DM411 5240 RG below WRC Ecocone: Riparismiaodem Fields ceramic scatter
to P-U

LA 113 SM-i1 5400 RG below WRC Upper Sonoran juniper small pueblo
to P-Il

LA 116 P-Il 6060 Santa Fe n.d. n.d.

LA 177 BM-lI 5820 Santa Fe n.d. n.d.

LA 210 P-I 6450 Los Alanmos Upper Sonoran Pinyon n.d.

LA 223 P-Il 6520 Lummis Upper Sonoran Pinyon n.d.

LA 230 P-1l 5520 Santa Fe Upper Sonoran Arid n.d.

LA 249 BM-UI 5290 RG below WRC Upper Sonoran Juniper-Grassland 150-200 rooms; 24 kivas

LA 256 P-11 5640 Santa Fe Upper Sonoran Arid ceramic scatter

LA 265 BM-1/ 5275 RG below WAC Upper Sonoran Juniper-Grassland 24 rooms; field house; ceramic scatte
P-I

LA 266 P-r 5620 Santa Fe Upper Sonoran Arid n.d.

LA 272 P-I( 5370 Santa Fe Upper SonoranJunwiper-Grasland 3 pithouses; 2 surface structures
P-11

LA 327 P-I 5250 RG below W&C Ecotone: Juniper/Modern Fields I roomblock. 10-20 rooms; 1-2 kivu

LA 353 P-11 6530 Pajarito Upper Sonon Pinyon 40 rooms

Lk 670 P-Il 6160 Frijolem Upper Sonoran Arid n.d.

LA 1107 P-ME 6450 Mortandad Upper Sonoran Arid 60-70 rooms; I kiva

LA 3816 P-1i 6380 RGIWRC Ecotone: Juniper-Grasslandl n.d.
Pinyon- juniper

LA 3817 P-11 6400 Frijoles Ecotone: juniper-Grauland/ n.d.
Pinyon- juniper

LA 3818 P-1l n.d. n.d. n.d. n.d.

LA 3819 P-Il 6380 Frijoles Upper Sonoran Pinyon n.d.

LA 3820 P-11 6880 RG(WRC Econtone: Juniper-Gra4Land/ md.
Pinyon- juniper

LA 3821 P-11 6380 Lumnmis Upper Sonoran Piavon-juniper n.d.

LA 3822 P-11 6380 RG/WRC Upper Sonoran Pinyon mod.

LA 3823 P.11 6350 Lummis Upper Sonoran Pinyon n.d.

LA 3850 P-II 6160 Frijoles Upper Sonoran Arid n.d.

LA 3852 P11 6500 Lummis Upper Sonoran Pinyon n.d.

LA 3859 P-11 6460 Lummis Upper Sonoma Pinyon n.d.

LA 5018 P-1 5880 Rio Chiquito Upper Sonon juniper small pueblo

LA 5141 P-1 5360 Santa Fe Upper SonoranJuniper-Grauland lithic scatter

LA 6169 P-0 5240 RG below WIC Ecotone: juniper-Grasaland( I "U-shaped" roomblock. 15-20 moms.
Modern Fields I kiva

Lk 6172 BM.fill 5240 RG below WRC Ecotone: Ripuzian(Jundper- indeterminate number of rooms & pithouses
P-1 Graaland/Modern Fields
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IlL I PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE II.IA.2 (con't)

SITE NO. PHASE ELEV. DRAZINAGE ECOLOGICAL COMMf UNITY DESCRIPTION

LA 6173 BM-4III 5280 RG below WRC Upper SonoranJunper-GrAssland 2 rooms; hearths; fire-cracked rock;
P-1 lithic scer

LA 6174 P-I/P-U2 5240 RG below WRC Ecotone: Juniper.Grulandt I structure; I pichouse; 3 hearhs
Fields

LA 6295 P-I 6200 Santa Fe n.d. I structure; I pithotas

LA 6461 P-11 5280 RG below WRC Upper Sonoran Juniper 75 rooms; 4 pithouses

LA 6462 P-I! 5300 RG below WRC Upper Sonoran Juniper 43 rooms; 3 kivas; 11 pithouses

LA 9140 BM-[lu 5450 Santa Fe Upper Sonoran Juniper-Grassland 3 pithouses

P-I

LA12131 P-11 5950 Santa Fe Upper Sonoran juniper-Grassland 2 pithouses; surface structures

LA12211 P-11 5700 Sanchez Upper Sonoran Pinyon-Juniper 2 roomblocks; 100 rooms; trash

LL12218 P-17 5870 Rio Chiquito Upper Sonoran Juniper I masonry room; lithic & ceramic scatter

LA12252 P-I 5870 Rio Chiquito Ecotone: Juniper/Arid scattered masonry shelters

i
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J. V. BIELLA

TABiLE ILIA.3

ANASAZI COALTIONIPI SITES
(A.D. 1200-1325)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 3 6100 Santa Fe nmd. large pueblo

LA 70 5330 RG below WRC Upper SonoranJuuniper 230 rooms; 8 kivas; 2 pithouses (?); tras

LA 79 5900 Rio Chiquico Upper Sonoran juniper 3 rubble mounds

LA 113 5400 RG below WRC Upper Sonoran Jumper small pueblo; trash

LA 150 5960 Santa Fe nd. small site

LA 170 6580 Pajarito Upper Sonoran Pinyon 200 rooms

LA 174 n.d. Frijoles n.d. rubble mounds

LA 210 6450 Los Alamo$ Upper Sonoran Pinyon n.d.

LA 211 6680 Los Alamos Upper Sonoran Juniper-Grassland large pueblo; cavates;
additional structures

LA 212 6300 Mortandad Upper Sonoran Pinyon 15-20 rooms; I kiva

LA 214 6480 Mortandad Upper Sonoran Pinyon 4 roomblocks, 60-70 rooms; no kivas

LA 219 6540 Frijoles Upper Sonoran Pinyon n.d.

LA 223 6520 Lummis Upper Sonorma Pinyon 1 rectangulw roomblock

LA 247 5300 RG below WRC Upper Sonoran Juniper 8 roombJocks. 75-100 rooms; 3 kivas

LA 249 5290 RG below WRC Upper Sonoran Juniper-Grassland 150-200 rooms; 24 kivas; unspecified structures

LA 250 6530 klamo Upper Sonoran Pinyon large pueblo

LA 257 6480 Mortandad Upper Sonoran Pinyon 200 roomm. 2 kivas

LA 266 5620 Santa Fe Upper Sonoran Arid n.d.

LA 328 5260 RG below WRC Ecotone: Juniper/Modem Fields I roomblock; 20 rooms; 1-5 kivas

LA 329 5245 RG below WRC Ecotone: Juniper/Modem Fields rectangular roomblocks, 15-25 rooms; 1-3 kivas

LA 330 5245 RG below WRC Ecotone: RipariantJuniper/Modern Fields 4-8 rooms; possible kivas

LA 331 5280 RG below WP.C Upper Sonoran juniper 12 roomblocks, 75 rooms; 12 kivas

LA 332 5320 RG below WRC Upper Sonoran Juniper 2 roomblocks, 2 rooms; possible kiva

Lk 333 5260 RG below WRC Upper Sonoran Juniper ceramic scatter

LA 338 3540 Los Alamos Upper Sonoran Pinyon 20 rooms; possible kiva

LA 343 6480 Water Upper Sonoran Pinyon 1-2 rooms

LA 344 6490 Water Upper Sonoran Pinyon 2 roomblocks, 10-15 rooms; possible va
3noss i b l es s i b l

LA 345 6525 Water Upper Sonoran Pinyon 15-20 rooms; possible kiva
LA 346 6530 Water Upper Sonoran Pinyon 10 rooms; possible kiva

LA 347 6575 Water Upper Sonoran Pinyon 20-30 rooms; possible kiva
L4 348 6575 Pajarito Upper Sonoran Pinyon 10-12 rooms; possible kiva

LA 349 6580 Water Upper Sonoran Pinyon 2 roomblocks, 20-25 rooms; possible kiva

LA 350 6580 Pajarito Upper Sonoran Pinyon 2 roomblocks, 30 rooms; possible kiva
LA 351 6560 Pajarito Upper Sonoran Pinyon n.d.

LA 352 6540 Pajarito Upper Sonoran Pinyon 15-20 rooms; possible kiva

LA 353 6530 Pajarito Upper Sonoran Pinyon 40 rooms

LA 354 6510 Water Upper Sonoran Pinyon 20 rooms

LA 355 6540 Water Upper Sonoran Pinyon 75-100 rooms; I kiva

LA 369 5500 Santa Fe Upper Sonoran Juniper-Grassland possible structure: ceramic scatter
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111.1 PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE IULIA.3 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 394 6510 Los Alamos Upper Sonoran Pinyon 10 rooms; possible kiva

L.A 408 5520 Santa Fe Upper Sonorn Juniper-Grassland n.d.

LA 409 5560 Santa Fe Upper Sonoran Juniper-Graasland n.d.

LA 412 5200 Galisteo nd. I roomblock

LA 569 6540 Frijoles Upper Sonoran Pinyon nd.

LA 670 6160 Frijolcs Upper Sonoan A rid n.d.

LA 1106 6460 Mortandad Upper Sonoran Pinyon 50 rooms; 1 kiva

LA 1107 6450 Mortandad Upper Sonorn Pinyon 60-70 rooms; I kiva

LA 1480 5830 Santa Fe nd. isolated structure

L.S 2409 6520 RGJWRC Ecotone: Juniper/Arid small site; 2 kivas

LA 2992 6420 Los Alamos nd. ceramic scatter

LA 3448 5880 Rio Chiquito Upper Sonoran Juniper 6 rooms

LA 3450 5780 Rio Chiquito Upper Sonoran Juniper 4-6 rooms

LA 3653 5740 Bland Upper Sonoran Juniper 16 rooms

LAk 3657 5760 Rio Chiquito Upper Sonoran Juniper 12-20 rooms"

LAk 3658 5740 Bland Upper Sonoran Juniper 10-12 masonry rooms

LA 3659 5750 Bland Upper SonoranJuniper 8-10 masonry rooms

LAk 3660 5740 Bland Upper SonoranJuniper 8-10 masonry rooms;lithic scatter

LA 3661 5740 Rio Chiquito Upper Sonoman Juniper 10-12 rooms

LA 3663 5700 Bland Upper Sonoran Juniper 3-4 roomst

LA 3664 5680 Bland Upper Sonoran Juniper 4-5 rooms

LA 3665 5690 Bland Upper Sonoran Juniper 4-5 rooms

LI, 3666 5700 Bland Upper Sonoran Juniper 4-5 rooms

LA 3751 6540 Lummis Upper Sonoran Pinyon n.d.

LA 3752 6580 Lummis Upper Sonoran Pinyon nd.

LA 3753 nd. Frijoles n.d. nd.

LA 3755 6500 Lummis Upper Sonoran Pinyon nd.

LA, 3756 6520 Lummis Upper Sonoran Pinyon n.d.

LA 3757 6520 Lummis Upper Sonoran Pinyon n.d.

LA 3760 6760 Lsummis Upper Sonoran Pinyon n.d.

LA 3761 6740 Lummis Upper Sonoran Pinyon n.d.

LA 3762 6720 Lummis Upper Sonoran Pinyon nd.

L% 3763 6720 Lummis Ecotone: Juniper/Pinvon-Juniper n.d.

LA 3764 6720 Lummis Upper Sonoran Pinyon n.d.

LA 3765 6740 Lummis Upper Sonoran Pinyon n.d.

LA 3766 6840 Lummis Ecotone: Junper/Pinyon-Juniper nd.

Lt 3767 6840 Lummis Transition: Ponderosa nd.

LA 3763 6840 Lummis Transition: Ponderosa nd.

LA 3769 6840 Frijoles Transition: Ponderosa n.d.

LA 3770 6820 Lummis Ecotone: Juniper/Pinyon-Juniper nd.

LA 3771 6600 Lummis Upper Sonoran Pinyon n.d.

+conflicting information
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J. V. BIELLA

TABLE ILIA.3 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNT DESCRIPTION

L 3772 6520 Lmmis Upper Sonoran Pinyon n.d.

LA 3773 6540 Limims Upper Sonoran Pinyon n.d.

LA 3774 6570 Lumnia Upper Sonoran Pinyon n.d.

LA 3776 6520 FMjoles Upper Sonoran Pinyon n.d.

LA 3777 6940 Luminis Upper Sonoran Pinyon-Juniper n.d.

LA 3778 6900 Lummis Upper Sono'an Pinyon-Juniper n.d.

L 3779 7060 Lu-nmis Transition: Ponderosa n.d.

LA 3781 n.d. Lunmis m.d. n.d.

LA 3782 7220 Frijoles Ecotone: Pinyon-Juniper/Ponderosa n.d.

LA 3783 7200 Frijoles Transition: Ponderosa n.d.

LA 3784 7180 Frijoies Transition: Ponderosa n.d.

Lk 3785 7140 Frijoles Transition: Ponderosa n.d.

LA 3786 7080 Frijoles Transition: Ponderosa n.d.

LA 3787 7060 Frijoles Ecotone: Pinyon-Juniper[Ponderosa n.d.

L 3788 7020 Frijoles Ecotone: Pinyon.Juniper/Ponderosa n.d.

LA 3789 7020 Frijoles Transition: Ponderosa n.d.

Lk 3790 7000 Frijoics Ecotone: Pinyon-Juniper/Ponderosa n.d.

L 3791 6990 Frijoles Ecotone: Pinyon-Juniper/Ponderosa a.d.

LA 3794 7060 n.d. n.d. n.d.

LA 3796 n.d. Lumnmis Transition: Ponderosa n.d.

LA 3797 7130 Lummis Transition: Ponderosa n.d.

LA 3798 7020 Lummis Transiton: Ponderosa n.d.

LA 3799 7260 Lumms Transition: Ponderosa n.d.

L 3800 7220 Lummis Transition: Ponderosa n.d.

LA 3802 7200 Lumnis Transition: Ponderosa n.d.

LA 3803 6880 Frijoles Ecotone: Pinyon-Juniper/Ponderosa n.d.

LA 3804 6600 Lummis Ecotone: Pinyon/Scrub Oak n.d.
LA 3805 6800 Luinmis Transition: Ponderosa n.d.
LA 3806 6820 Lummis Transition: Ponderosa n.d.

LA 3808 6840 Lummis Transition: Ponderosa n.d.

LA, 3809 6920 Ltunmis Transition: Ponderosa n.d.

LA 3810 7280 Lummis Transition: Ponderosa n.d.

LA 3811 7280 Lunmis Transition: Ponderosa n.d.

LA 3813 6830 Lummnis Upper Sonoran Pinyon n.d.

LA 3814 6800 Lumms Upper Sonoran Pinyon n.d.

LA 3815 6800 Lumnsis Upper Sonoran Pinyon n.d.

LA 3816 6380 RG/WRC Ecotone: JuniperGrasslandfPlnyon-Juniper n.d.

LA 3817 6400 Frijoles Ecotone: Juniper-Grasuiand/Pinyon-Juniper n.d.

LA 3818 n.d. n.d. n.d. n.d.

LA 3819 6380 Frijoles Upper Sonoran Pinyon n.d.

LA 3820 6880 RG/WRC Ecotone: Juniper-Grasland/Pinyon-Juniper n.d.

, LA 3821 6380 Luanmis Upper Sonoran Pinyon-Juniper n.d.
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111.1 PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE IL1A.3 (coa't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 3822 6380 RG/WRC Upper Sonoran Pinyon n.d.

LA 3823 6350 Lummias Upper Sonoran Pinyon n.d.

LA 3830 6560 Capulin Ecotone: Juniper/Pinyon-Juniper n.d.

LA 3832 6420 Capulin Upper Sonoran Pinyon n.d.

LA 3835 6390 Capulin Upper Sonoran Juniper n.d.

LA 3836 6400 Medio Upper Sonoran Juniper n.d.

LA 3857 6400 Media Upper Sonoran Juniper nd.

LA 3838 6360 CapuLin Upper Sonoran Juniper n.d.

LA 3842 6680 Frijoles Transition: Ponderosa n.d.

LA 3843 6640 Frijoles Transition: Ponderosa n.d.

LA 3844 6610 Frijoies Transition: Ponderosa n.d.

Lk 3845 6590 Frijoles Transition: Ponderosa n.d.

LA 3846 6690 Chaquehui Transition: Ponderosa n.d.

L-% 3847 6750 Frijoles Ecotone: Pinyon/ponderosa n.d.

LA 3848 6800 Frijoles Transition: Ponderosa n.d.

Lk 3850 6160 Frijoles Upper Sonoran Arid n.d.

LAk 3851 6540 Lummis Upper Sonoran Pinyon n.d.

LA 3852 6500 Lummis Upper Sonoran Pinyon n.d.

Ls 3853 6500 Lummis Upper Sonoran Pinyon n.d.

Lk 3854 6460 Lummis Upper Sonoran Pinyon-Juniper n.d.

LA 3855 6570 Lummis Ecotone: JuniperfPinyon-Juniper n.d.

LA 3856 6520 Lummis Upper Sonoran Pinyon n.d.

LA 3857 6500 Lummis Ecotone: JunuperlPinyon-Junipcr n.d.

LA 3858 n.d. Lumnis Upper Sonoran Pinyon n.d.

LA 3859 6460 Lummia Upper Sonoran Pinyon n.d.

LA 4607 6940 Mortandad Transition: Ponderosa large site; I kiva

LA 4611 7120 Canada del Bucy Transition: Ponderosa possible structures

LA 4622 6780 Pajarito Upper Sonoran Pinyon 2 noncontiguous roomblocks

LA 4623 6780 Pajarito Upper Sonoran Pinyon 3 noncontiguous roomblocks

LA 4625 n.d. n.d. n.d. parallel roomblocks

LA 4626 6740 Pajarito Upper Sonoran Pinyon 6-8 rooms

LA 4628 7401 Pajarito Ecotone: Pinyon/Ponderosa 7 rooms

LA 4631 6710 Canada del Buey Upper Sonoran Pinyon 8 rooms

LA 4633 6710 Pajarito Upper Sonoran Pinyon 3 contiguous rooms

LA 4635 6550 Ancho Upper Sonoran Pinyon 8 rooms

LA 4645 6500 Ancho Upper Sonoran Pinyon 6-10 roomst

LA 4646 6500 Chaquehui Upper Sonoran Pinyon 6-10 roomst

LA 4647 6500 Ancho Upper Sonoran Pinyon 6-10 roomst

LA 4648 6500 Ancho Upper Sonoma Pinyon I rubble mound

LA 4656* nd. Pajarito n.d. I rubble mound

LA 4662 7200 Potrillo Upper Sonoran Pinyon 1 masonry room

LA 4696 7100 Ancho Transition: Ponderosa 3 noncontiguous roomblocks
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TABLE IILIA.3 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA, 4697 7090 Ancho Transition: Ponderosa 3 noncontiguous roomblocks

possible kiva

LA 4698 7100 .ncho Transition: Ponderosa 2 noncontiguous roomblocks, 7 rooms

LA 4704 7140 Ancho Transition: Ponderosa I roomblock; possible kiva

L, 4708 6980 Ancho Transition: Ponderosa e noncontiguous roomblocks.
2 kivas

LA 4711 7000 Los Aliamos Transition: Ponderosa *2 rooms

LA 4713 7002 Sandia Transition: Ponderosa 2 rooms

LA 4714 6990 Sandia Transition: Ponderosa 2 rubble mounds. 8 rooms

LA 4715 7020 Los Alamos Ecotone: Pinyon/Ponderosa I I rooms

LA 4716 6960 Sandia Transition: Ponderosa n.d.

14 4717 6960 Santa Fe Ecotone: Pinyon/ponderosa I room

Lk 4713 6960 Sandia Transition: Ponderosa I "L-"shaped roomblock,
possible kivat

LA 4724 6920 Sandia Transition: Ponderosa n.d.

LA 4727 6920 Sandia Ecotone: Pinyon/Ponderosa 8 rooms

LA 4997 6120 Frijoles Ecotone: Riparian/Arid indeterminate number of rooms

LA 5014 5320 RG/WRC Ecotone: Juniper/Arid 2 noncontiguous roomblocks, 15 rooms; 3 kivas;
lithic and ceramic scatter

LA 5016 5610 Medio Upper Sonoran juniper rectangular structures, 1-3 rooms

LA 5018 5880 Rio Chiquito Upper Sonoranjuniper small site

LA 5021 5920 Rio Chiquito Upper Sonoran Juniper I roomblock

LA 5022 5880 Bland Upper Sonoran Juniper indeterminate number of rooms

LA 5025 5940 Rio Chiquito Upper SonoranJuniper 50 rooms

LA 5097 5770 Bland Upper Sonoran Juniper 10-12 masonry rooms

LA 5098 5770 Bsin No. 20 Upper Sonoran juniper I room; lithic and ceramic scatter

LA 5099 5650 Basin No. 20 Upper Sonoran Juniper linear roomblock, 2-4 masonry rooms

LA 5100 5640 Basin No. 20 Upper Sonon Juniper 10 rooms

LA 5105 5650 Bland Upper Sonoran Juniper 6-8 masonr rooms

LA 5111 5940 Bland Upper Sonoran Juniper 6-8 masonry rooms

LA 5112 5960 Bland Upper SonoranJuniper 2 rubble mounds, 10-12 masonry rooms

LA 5113 5860 Bland Upper Sonoran Juniper 6-8 masonry rooms

LA 3114 5940 Bland Upper Sonorma Juniper 6-8 masonry rooms

LA 5115 5780 Bland Upper SonoranJunipr 12-14 masonry rooms

LA 5116 5690 Basin No. 21 Upper SonoranJuniper 13 masonry rooms

LA 5120 5820 Bland Upper SonoranJuniper 8-12 masonry rooms

L4 3122 5880 Bland Upper Sonoran Juniper 6-8 masonry rooms

LA 5137 5700 RGIWRC Upper SonoranJuniper-GrassLand 150 rooms;possible field house;check dans;
petrogiyphs

LA 6171 5290 RG below WRC Ecotone: Riparian/Juniper Grassland 2 roomblocks. 20-30 rooms; 2-3 kivas; possible
subterranean structure

LA 6177 5320 RG below WRC Upper Sonoran juniper I roomblock. 8 rooms; possible kiva

LA 6456 5320 RG below WRC Upper Sonoran Juniper I roomblock, 8 rooms; possible kiva

tonflicting information
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TABLE IIIIA.3 (con't)

SITE ELEV. DLVINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 6458 5360 Basin No. 21 Upper Sonoran Juniper 1 room; possible field house

LA 6459 5360 Basin No. 21 Upper Sonoran Juniper lithic and ceramic scatter

LA 6461 5280 RG below WRC Upper Sonoran Juniper 75 rooms; 4 pithouses (?)

LA 6462 5300 Galisteo Upper SonoranJuniper 43 rooms;3 kivas; 11 pithouses (?)

LI 6786 6550 Water Upper Sonoran Pinyon 7 rooms; 1 kiva

LA 6787 6550 Water Upper Sonoran Pinyon 30 rooms; I kiva

Lk 6788 6770 Potrillo Upper Sonoran Pinyon 24 rooms; no kivas

LA 6789 6690 Pajarito Upper Sonoran Pinyon 25 rooms; possible kiva: trash

L-A 6791 6980 Canada del Buey Ecotone: Pinyon/Ponderosa 10-20 rooms; 1 kiva

LA 6792 6980 Canada del Buey Ecotone: Pinvon/Ponderosa 10-15 rooms; I kiva

LA 8988 6790 Mortandad Upper Sonoran juniper-Grassland 3 roomblocks, 25-30 rooms: 2-3 kivas

L-k 8993 5680 Santa Fe n.d. indeterminate number of adobe structures

LA 9781 5520 RG/WRC Upper Sonoran Juniper 6 rooms; trash

LA 9783 5520 Bland Upper Sonoran Juniper indetermmnate number of rooms

LA 9784 5540 RG/WRC Upper Sonoran Juniper 1 "L-"shaped roomblock. 3 rooms

LA 9787 5600 Bland Upper SonoranJuniper 12 rooms

LA 9788 5550 RG/WRC Upper Sonoran Juniper 1 room

L.- 9791 6160 Rio Chiquito Upper Sonoran juniper I rectangular room

LA 9793 5680 Rio Chiquito Upper Sonoran Juniper I rectangular room

LI 9799 5800 Sanchez Upper Sonoran Pinyon-Juniper indeterminate number of rooms

LA 9801 5590 RGjWRC Upper Sonoran Pinyon-Juniper 2 rooms

LA 9806 5690 Rio Chiquito *Upper Sonoran Juniper cavete

LA 9808 5720 Rio Chiquito Upper Sonoran Juniper 3 rooms

LA 9810 5900 Rio Chiquito Upper Sonoran Juniper rock shelter; petrogiyphs

LA 9811 5630 Rio Chiquito Upper Sonoran Juniper I room

LA 9813 5680 Rio Chiquito Upper Sonoran Juniper 2-3 rooms

LA 9818 5840 Rio Chiquito Upper Sonoran Juniper 1 room

LA 9819 5880 Rio Chiquito Upper SonoranJuniper 2-3 rooms; terraces

LA 9820 5880 Rio Chiquito Upper Sonoran Juniper I room; trash

LA 9826 5880 Rio Chiquito Upper Sonoran juniper 20 rooms

LA 9827 5860 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9828 5860 Rio Chiquito Upper Sonoran juniper lithic and ceramic scatter

LA 9830 3820 Rio Chiquito Upper Sonoran Juniper isolated wadls

LA 9831 5820 Bland Upper Sonoran Juniper 150 rooms

LA 9832 5740 Rio Chiquito Upper Sonoran Juniper 10-15 rooms

LA 9836 5580 Rio Chiquito Upper Sonorn Juniper 3 rooms; terraces

LA 9838 5800 Rio Chiquito Upper Sonoran Juniper I "T-"ihaped roomblock

LA 9839 5780 Rio Chiquito Upper Sonoran Juniper 2-3 rooms

LA 9840 5800 Rio Chiquito Upper Sonoran Juniper 14-15 rooms

LA 9841 5800 Rio Chiquito Upper Sonoran Juniper 1-2 rooms

LA 9842 5760 Rio Chiquito Upper Sonoran Juniper 4-6 rooms
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TABLE UI.IA.3 (cou't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 9843 5760 Rio Chiquito Upper Sonomn Juniper I room

LA 9845 5740 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9847 5740 Rio Chiquito Upper Sonoran Jumper indeterminate number of rooms

LA 9848 5760 Rio Chiquito Upper Sonoran juniper I "L-"shaped roomblock, 8-12 rooms

LA 9849 5760 Rio Chiquito Upper Sonoran Juniper 4 rooms

LA 9850 5760 Rio Chiquito Upper Sonoran juniper I "T-"shaped roomblock. 15 rooms

LA 9851 5780 Rio Chiquito Upper Sonouan Juniper 8 rooms

LA 9852 5760 Rio Chiquito Upper Sonoran Juniper 1 room

LA, 9854 5740 Rio Chiquito Upper Sonoran Juniper 1 "U-"shaped roomblock. 4-6 rooms

LA 9855 5760 Rio Chiquito Upper Sonoran juniper I "L-"shaped roomblock, 8-12 rooms

L. 9859 5880 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms; several rock
alignments

L4. 9860 5820 Rio Chiquito Upper Sonoran J umiper 1-2 rooms

LA 9862 5800 Rio Chiquito Upper Sonoran Juniper I "L-"shapd roomblock. 30 rooms

LA 9863 5770 Rio Chiquito Upper Sonoran Juniper 12 rooms

LA 9865 5790 Rio Chiquito Upper Sonoran Juniper 12 rooms

LA 9867 3530 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock. 20 rooms

LA 9869 5720 Rio Chiquito Upper Sonoran Juniper I room

LA 9870 3700 Rio Chiquito Upper Sonoran juniper I U-"shaped roomblock

LA 9872 6840 Bland Upper Sonoran Pinyon 1-2 rooms; trash

LA 9873 6850 Bland Upper Sonoran Pinyon 1-2 rooms; trash

LA 9876 5800 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9877 5830 Rio Chiquito Upper Sonoran Juniper 3-6 rooms

LA 9878 5820 Rio Chiquito Upper Sonoran Juniper I "T-"shaped roomblock, 6 rooms

LA 9880 5800 Rio Chiquito Upper Sonoran Juniper 1 rectangular room

LA 9883 5820 Rio Chiquito Upper Sonoran Juniper 2 rooms

SLA, 9884 5800 Rio Chiquito Upper Sonoran Juniper I roomblock. 2-4 rooms

LA 9885 5790 Rio Chiquito Upper Sonoran Juniper 1 roomblock, 12 rooms

LA 9886 5730 Rio Chiquito Upper SonoranJuniper 2 rooms

LA 9890 5800 Rio Chiquito Upper Sonoranjuniper unspecified structures

LA 9891 3860 Rio Chiquito Upper SonoranJuniper 10-12 rooms

LA 9892 5860 Rio Chiquito Upper Sonoran Juniper n.d.

LA 9893 5880 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9894 5860 Rio Chiquito Upper Sonoran Juniper I room

LA 9895 5880 Rio Chiquito Upper Sonoran Juniper indeterminate number of rectangular structures

LA 9899 5800 Rio Chiquito Upper Sonoran Juniper 2-3 rooms

LA 9900 5710 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock, 4 rooms

LA 9901 5950 Rio Chiquio Upper Sonoran Juniper 3 rooms
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TABLE ULIA.3 (con't)

SITE ELEV. DR.NAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 9902 5740 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock. 3 rooms

LA 9906 5800 Rio Chiquito Upper Sonoran Juniper possible hearths; lithic & ceramic scatter

LA 9907 5840 Rio Chiquito Upper Sonoran Juniper 8 rooms

LA 9912 5870 Rio Chiquito Upper Sonoran Juniper 2 parallel roomblocks

LA 9913 5870 Rio Chiquito Upper Sonoran Juniper 6 rooms

LA 9918 5840 Rio Chiquito Upper Sonoran Juniper I room

LA 9920 5880 Rio Chiquito Upper SonoranJuniper 2 rooms

LA 9921 5880 Rio Chiquito Upper Sonoran juniper 8 rooms

LA 9922 5880 Rio Chiquiho Upper Sonoran Juniper 3 rooms

LA 9923 "860 Rio Chiquito Upper Sonoran Jumper 10 rooms

LA 9924 5880 Rio Chiquito Upper SonoranJuniper 20 rooms

LA 9925 5880 Rio Chiqwto Upper Sonoran Juniper indeterminate number of rooms

LA 9926 5880 Rio Chiquito Upper Sonoranjuniper 1 room

LA 9927 5860 Rio Chiquito Upper SonaranJuniper 9 rooms

LA 9929 5850 Rio Chiquito Upper Sonoran Juniper 3 roombLocks

LA 9930 5820 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock, 6 rooms

LA 9944 5660 Bland Upper SonoranJuniper 15-20 rooms

LA 10554 5600 Rio Chiquito Upper Sonoran Juniper 12-15 masonry rooms

LA 10555 5730 Bland Upper Sonoran Juniper 5-6 masonry rooms

LA 10557 5720 BLind Upper Sonoran Juniper indeterminate number of rooms

LA 10559 5770 Bland Upper Sonoran Juniper 5-6 masonryv rooms

A, 10560 5760 Bland Upper Sonoran Juniper 2-3 masonry rooms

L- 10561 3750 Bland Upper Sonoran Juniper indeterminate number of rooms

LA 10566 5640 Bland Upper Sonoran Juniper 15-20 masonry rooms; lithic scatter"

Lk 10567 5700 Rio Chiquito Upper SonoranJuniper 15-17 masonry rooms

LA 10568 5670 Rio Chiquito Upper Sonoran Juniper 1 "U-"shaped roomblock. 12-14 masonry rooms;
Eithic scatter

LA 10575 5660 Bland Upper Sonoran Juniper 2-3 masonry rooms
LA 10576 5660 Bland Upper Sonoran Juniper 6-8 rooms

LA 10577 5640 Bland Upper Sonoran Juniper 6-8 rooms

LA 10579 5650 Bland Upper Sonoran Juniper 6-8 masonry rooms

Lk 10581 5650 Rio CQiquito Upper Sonoran Juniper lithic and ceramic scatter

LA 11630 5840 Bland Upper Sonoran Juniper 6 nasonrv rooms

Lk 12119 5420 Alamo Ecotone: RiparsanjAnd I "L-"shaped roomblock. 20 rooms; no dis-
cernable kivas: [ithic and ceramic scatter

LA 12120 5380 Lummis Upper Sonoran Arid rubble mound. I room; trash

LA 12121 5440 Lummis Upper Sonuran Arid rubble mound, 10-12 rooms; trash

LA 12123 5470 Lummis Upper Sonoran Pinyon-Juniper eroded ruin. 1 room: trash

, LA 12126 4501 Lummis Upper Sonoran Pinyon-juniper eroded ruin. I room; trash

LA 12127 5450 Lumaus Upper Sonoran Pinyon-Juniper rubble mound. 2 rooms; trash

, LA 12158 5360 RG#'WRC Upper Sonoran Juniper 3 noncontimuous roomblocks. 5-6 masonry
terraces
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TABLE ILIA.3 (con't)

SITE ELEV. DRAN'AGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 12175 5550 RG/WRC Upper Sonoran Jumper 1 "L-"shaped roomblock, 5 rooms

LA 12177 5530 RG/WRC Upper Sonoran Juniper 3 rooms

LA 12188 5590 Bland Upper Sonoran juniper 1 masonry room; lihhic and ceramic scatter

LA 12192 5590 Medio Upper Sonoran Juniper I masonry room; storage structuies; .',-amsc
scatter

LA 12193 5350 Bland Upper Sonoran Juniper 1 masonry room: lithic and ceramic scatter

LA 12196 6540 Water Upper Sonoran Pinyon I "U-"shaped roomblock

LA 12201 6000 Medio Ecotone: Juniper/Scrub Oak rubble mound, I room; trash

L 12203 5610 Sanchez Upper Sonoran Pinyon-Juniper 1 masonry room; rock shelter; ceramuc scatter

LA 12205 5510 Bland Upper Sonoran juniper I masonry room; cerarmic scatter

Lk 12111 5700 Sanchez Upper Sonoran Pinyon-Juniper 2 roomblock3. 100 rooms;trash

LA 12249 6160 Rio Chiquico Upper Sonoran Juniper 25 rooms; trash

LA 12251 5860 Rio Chiquito Ecotone: Juniper/Arid masonry shelter: ceramic scatter

LA 12255 5780 Rio Ckiquito Ecotone: juniper/Arid I "L-"shaped roomblock, 4 masonry rooms:
lithic and ceramic scatter

L-k 12258 5620 Rio Chiquito Upper Sonoran Juniper 4 masonry rooms; ceramic scatter

LA 12259 5760 Rio Chiquito Upper Sonoran Jumper 4 rooms; unspecified suucture; cavate; ceramic
scatter

LA 12590 7000 Canada del Buey Upper Sonoran Pinyon I rubble mound, 3-12 rooms

LA 12591 7000 Canada del Bucy Upper Sbnoran Pinyon 1 rubble mound, 6-8 rooms; no discernable kivas

LA 12592 7000 Canada del Buey Upper Sonoran Pinyon 1 rubble mound

LA 12593 7000 Canada del Bucy Upper Sonoran Pinvon 2 rubble mounds- lithic and ceramic scatter

Lk 12615 6880 Water Upper Sonoran Pinyon 4 rubble mounds

LA 12625 6880 Potrillo Upper Sonoran Pinyon 5 roomblocks

L- 12630 6840 Potrilo Upper Sonoran Pinyon 1 rectangular roomblock

LA 12639 6840 Three .Mile Upper Sonoran Pinyon I rubble mound
Canyon

LA 12640 6920 Potrillo Upper Sonoran Pinyon 1 rubble mound

LA 12641 6990 Three Mile Upper Sonoran Pinyon 8 "L-"shaped roomblocks, 32-64 rooms

Lk 12646 6940 Pajanto Upper Sonoran Pinvon 2 small sites 100m apart

LA 12647 6940 Pajarito Upper Sonoran Pinyon 1 rubble mound

LA 12660 7000 n.d. Upper Sonoran Pinvon 2 rubble mounds, 5-6 rooms

Lt 12661 6940 n.d. Upper Sonoran Pinyon 2 rubble mounds, 8-10 rooms;Lithic and
ceramic scatter

LA 12662 6940 n.d. Upper Sonoran Pinyon I rubble mound. 7-8 masonry rooms

Lk 12664 7000 Water Transtion: Ponderosa plaza site with outlying rooms; check dams

Lk 12665 6900 n.d. Upper Sonoran Pinyon 2 rubble mounds

LA 12666 7000 n.d. Upper Sonoran Pinvon 1 rubble mound

L% 12667 6925 n.d, Upper Sonoran Pinvon 4 rubble mounds

LA 12668 7150 Ancho Upper Sonoran Pinvon 4 noncontiquous mounds of 8-10 rooms

LA 12670 6920 Ancho Transition: Ponderosa 1 rubble mound

Lk 12672 6400 Chaquehui Upper Sonoran Pinyon 2 rubble mounds

LA 12675 6400 RG/WRC Upper Sonoran Pinyon 6 rubble mounds

LA 12676 6400 Ancho Upper Sonoran Pinyon 3 rubble mounds
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TABLE IUL1A.3 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 12677 6400 Ancho Canyon Ripanan/Ripanan 1 rubble mound

LA 12680 6400 Ancho Upper Sonoran Pinyon I rubble mound

LA 12681 6550 Water Upper Sonoran Pinyon 4 rubble mounds

LA 12682 6500 Ancho Transition: Ponderosa I rubble mound

LA 12683 6600 Ancho Transition: Ponderosa 7 rubble mounds, 22-24 rooms

LA 12684 6500 Ancho Transition: Ponderosa 4 rubble mounds

L- 12685 6700 Ancho Ecotone: Pinyon/Ponderosa 3 rubble mounds

LA 12690 6500 Ancho Upper Sonoran Pinyon 1 rubble mound; isolated soucture

LA 12691 6600 Ancho Transition; Ponderosa I rubble mound. 12-15 rooms

LA 12694 6700 Water Upper Sonoran Pinyon 3 rubble mounds: I possible kiva

LA 127 01 6500 RG/WRC Ecotone: Juniper/Juniper-Grassiand scattered mssonry shelter;terraces;ditches;
petroglyphs

LA 12706 6490 Pajarito Upper Sonoran Pinvon 10 rooms

Lk 12713 6500 n.d. n.d. 4 rubble mounds; "torreon?"

LA 12714 mod. n.d. n.d. "L-"shaedroomblock

LA 12715 6950 n.d. Upper Sonoran Pinyon 2 rubble mounds

LA 12,16 6880 n.d. n.d. I rubble mound

LA 12717 6600 n.d. n.d. I rectangular roomblock

LA 12719 6680 n.d. nd. 3 rubble mounds

LA 12720 6680 n.d. n.d. I rubble mound

..1
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TABLE IliA.4

ANASAZI CLASSIC/P-IV SITES
(A.D. 1325-ca. 1600)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 5 6640 Tetilla Upper-Sonoran Juniper Grassland 160 ground floor rooms

LA 7 3520 Santa Fe Upper Sonoran Juniper-Grassland large pueblo

L. 35 6000 Rio Chiquito Upper Sonoran J uniper large pueblo

LX 42 6410 Los Alamos Upper Sonoran Pinyon 50 rooms: modern buildings

LA 70 5330 RG below WRC Upper Sonoran Juniper 230 rooms; 8 kivas; 2 pithouses (?); trais

L-% 78 6560 Lummis Upper Sonoran Pinyon small village, 0-10 rooms

LA 79 5900 Rio Chiquito Upper Sonoran Juniper 3 rubble mounds

Lk 82 6400 Frijoles Ecotone: Riparian/Arid large pueblo

LIA 126 5245 Santa Fe Modern Fields Cochici Pueblo

LA 149 5880 Santa Fe n.d. n.d.

LA 170 6580 Pajarito Upper Sonoran Pinvon 500 rooms

LA 174 nd. Frijoics n.d. indeterminate number of rubble mounds

LA 182 5320 Galisteo n.d. eroded ruin

LA, 211 6680 Los Alamos Upper Sonoran Juniper-Grassland large pueblo; cavates

LA 217 6080 Frijoles Upper Sonoran Arid large pueblo

L-k 249 5290 RG below WRC Upper Sonoran juniper-Grassland 150-200 rooms; 24 kivas; unspecified structures

LA 250 6530 Alamo Upper Sonoran Pinvon large pueblo

LA 257 6480 Mortandad Upper Sonoran Pinyon 200 rooms; 2 kivas

LA, 370 5400 Medio Ecotone: Juniper/Pinyon-Juniper large pueblo

LA 412 5200 Galisteo n.d. I roomblock

LA 591 5300 RG/WRC Upper Sonoran Juniper 5 rooms; corral

LA 1067 5380 Alamo Ecotne: Riparian/Arid 4-10 roomst

Lk 1281 5180 Galisteo n.d. Santo Domingo Pueblo

LA 2409 6520 RGIWRC Ecotone: Juniper/Arid small site; 2 kivas

LA 3443 5650 Rio Chiquito Upper Sonon Juniper 150 rooms; no discernable kivas

LA 3444 5620 Rio Chiquito Upper Sonoran Juniper 21 roomblocks, 800 rooms; 7 kivas

LA 3448 5880 Rio Chiquito Upper Sonoran Juniper 6 rooms

LA 3751 6540 Lummis Upper Sonoran Pinyon n.d.

LA 3767 6840 Lummis Transition: Ponderosa n.d.

LA 3768 6840 Lummis Transition: Ponderosa n.d.

L-% 3770 5820 Lummis Ecotone: Juniper/Pinyon-Juniper nd.

LA 3771 6600 Lummis Upper Sonoran Pinyon n.d.

LA 3777 6940 Lummis Upper Sonoran Pinyon-Juniper n.d.

LA 3793 6850 Lummis Upper Sonoran Pinyon n.d.

Lk 3795 6970 Lummis Upper Sonoran Pinyon-Juniper n.

LA 3798 7020 Lumnus Transiton: Ponderosa n.d.

LA 3801 7200 Lummis Transition: Ponderosa n.d.

LA 3825 7100 n.d. Transition: Ponderosa n.d.

tconflicting information
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TABLE m.lA.4

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 3830 6560 Capulin Ecotone: Juniper/Pinyon-Juniper n.d.

LA 3831 6400 Capulin Upper Sonorn Pinyon n.d.

LA 3832 6420 CapuLin Upper Sonoran Pinyon n.d.

LA 3834 6390 Medic Upper Sonoranjuniper n.d.

LA 3835 6390 Capulin Upper Sonoran juniper n.d.

L-k 3836 6400 Medio Upper Sonoran Juniper n.d.

LA 3838 6360 Capulin Upper Sonoran Juniper n.d.

LA 3840 6140 Capulin Ecotone: Ponderosa/Arid n.d.

LA 3855 6570 Lummis Ecotone: juniper/Pinvon-Juniper n.d.

LA 4611 7120 Canada del Bucy Transition: Ponderosa indeterminate number of rooms

LA 4656 n.d. Pajarito n.d. 1 rubble mound

LI, 4697 7090 Ancho Transiton: Ponderosa 3 noncontiguous roomblocks;
possible kiva

LA 4709 6960 Ancho Transition: Ponderosa 4 rooms

LA 4715 7020 Los Alamos Ecotone: Pinyon/Ponderosa 1 rooms

LA 5016 5610 Meclio Upper SonoranJuniper 1-3 rectangular rooms

LA 5020 5900 Rio Chiquito Upper Sonoran Juniper 1-3 rectangular rooms

L- 5026 5760 Bland Upper Sonoran Juniper 1-2 rectangular rooms

L- 5108 5600 Basin No. 19 Upper Sonoran Juniper possible field house; ceramic scatter

LA 5121 5820 Bland Upper Sonoran Juniper possible field house; shrine;lithic and ceramic
scatter

LA 5123 5880 Bland Upper Sonoran Juniper possible Field house; shrine; lichic and ceramic
scatter

LA 5124 5860 Bland Upper Sonoran Juniper I roomblock. 2-4 masonry rooms

LA 5125 5860 Bland Upper Sonoran juniper 1 roomblock; possible field house; lithic and
ceramic scatter

LA 5126 n.d. Bland Upper Sonoran Juniper ceramic scatter

LA 5127 5640 Basin No. 6 Upper Sonoran Juniper rock shelter

LA 5128 5700 Basin No. 6 Ecotone: Juniper/Juniper-Grassland 3 rooms; rock shelter; petroglyphs

LA 5129 5540 RG/WRC Upper SonoranJuniper-Grassland shrine

Lk 5131 5550 RG/WRC Ecotone: Juniper/Juniper-Grassand terraces; check dams; lithic scatter

L 5132 5720 Basin No. 6 Upper Sonoran juniper-Grassland 2 masonry rooms; field house

LA 5133 5720 Basin No. 6 Ecotone: juniperJuniper-Grassland possible field house: terraces; lithic and ceramic
scatter

LA 5134 5700 Basin No. 6 Ecotone: JuniperiJuniper-Grassiand shrine; ceramic scatter

LA 3136 5530 RG/WRC Upper Sonoran Juniper 2 parallel masonry walls; ceramic scatter;
petroglyphs

LA 5137 5700 RG/WRC Upper Sonoran Juniper 150 rooms; possible field house; check dams:
petroglyphs

L- 5138 5560 Basin No. 3 Ecotone: Juniper/Juniper-Grassand scatter masonrv shelters

LA 6170 5240 RG below WRC Ecotone: Juniper-Grassland/Modem Fields 1 "L-"shaped roomblock. 10-12 rooms; 1-2 kivas;
possible pithouses; corrals

- LA 6455 3300 RG below WRC Upper Sonoran Juniper 53 rooms; no kiva

LA 6458 5360 Basin No. 21 Upper Sonoran Juniper 1 rooms; possible field house

LA 6459 5360 Basin No. 21 Upper Sonoran Juniper lithic and ceramic scatter

. LA 6460 5380 Basin No. 21 Upper Sonoran Juniper 4-6 rooms; no discernable kivas
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TABLE IL1A.4 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 6463 5310 Tetilla Upper Sonoran Jumper-Grassland 2-3 rooms

L* 6464 5280 Tetilla Upper SonoranJuniper-Grausland I room

LIL 6981 5990 Santa Fe nd. lidbic and ceramic scatter

L-k 8751 6250 Santa Fe n.d. 50-75 rooms; possible kivu; petroglyphs

LA 9154 3-4) Santa Fe Upper Sonoran Juniper-Grasnand 3 noncontiguous roomblocks. 75-100 rooms:
24 kivas; 4gpitrooms

LA 9783 5520 Bland Upper Sonoran Juniper indeterminte number of rooms

LA 9784 5540 RG/WRC Upper Sonoma Juniper I "L-"shaped roomblock. 3 rooms

LA 9785 5560 Sanchez Upper Sonoran juniper I room

Lk 9787 5600 Bland Upper Sonoran Juniper 12 rooms

LA 9788 5550 RG/WRC Upper SonoranJuniper I room

Lk 9789 5550 Bland Upper Sonoran Juniptr I room

LA 9790 5520 BLind Upper Sonoran Juniper I room

LX 9791 6160 Rio Chiquito Upper Sonoran Juniper I rectangular room

LA 9792 5680 Rio Chiquito Upper Sonoran juniper I rectangular room

LX 9793 5680 Rio Chiquito Upper Sonoranjuniper indetermiiate number of rooms; I kiva

LX 9794 5680 Rio Chiquwto Upper SonoranJuniper 1 room

LA 9796 5680 Rio Chiqwto Upper Sonoran Juniper 1 room

LA 9798 5590 Sanchez Upper Sonoran Pinyon-juniper 4 rooms

LA 9802 5570 Sanchez Upper Sonoran Pinyon-Juniper terraces

LA 9803 5580 Sanchez Upper Sonoran Pinyon-Juniper possible field house; terraces

LA 9805 5760 Medio Upper Sonoran Juniper 2 rooms

LA 9806 5690 Rio Chiquito Upper Sonoran Juniper cavate

LA 9809 5730 Rio Chiquito Upper Sonoran Juniper 2 rooms

L-k 9810 5900 Rio Chiquito Upper Sonoran juniper rock shelter; pictographs

LA 9811 5630 Rio Chiquito Upper Sonoran Jumper I room

LA 9813 5680 Rio Chiquito Upper Sonoran Juniper 2-3 rooms

LA 9814 5670 Rio Chiquito Upper SonoranJuniper 2-3 rooms

Lk 9816 5700 Rio Chiquito Upper SonoranJuniper 1 room

LA 9818 5840 Rio Chiqwto Upper Sonoran juniper 1 room

LA 9820 5880 Rio Chiquito Upper Sonoran Juniper I room; crash

L4 9823 5860 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9824 5880 Rio Chiquito Upper Sonoran Juniper cavate

LA 9825 5880 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA, 9826 5880 Rio Chiquito Upper Sonoran Juniper 20 rooms

LA 9827 5860 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9828 5860 Rio Chiquito Upper Sonoman J uniper lithic and ceramic scatter

LA 9831 5820 Bland Upper Sonoran Juniper 150 rooms

LA 98932 5740 Rio Chiquito Upper Sonoran Juniper 10-15 rooms

LX 9833 5690 Rio Chiquito Upper Sonoran Juniper 1-2 rooms

LX 9840 5790 Rio Ciquito Upper Sonoran juniper 14-15 rooms

LA 9842 5760 Rio Chiquito Upper Sonoran Juniper 4-6 rooms
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TABLE ULIA.4 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 9844 5760 Rio Chiquito Upper Sonoran juniper 3 rooms

LA 9845 5740 Rio Chiqwuto Upper Sonoran juniper indeterminate number of rooms

LA 9847 5740 Rio Chiquito Upper Sonoran Juniper 1 room; trash

LA 9851 5780 Rio Chiquito Upper Sonoran Juniper 8 rooms

L-k 9852 5760 Rio Chiquito Upper Sonoran Juniper I room

LA 9860 5820 Rio Chiquito Upper Sonoran Juniper 1-2 rooms

LA 9862 5800 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock, 30 rooms

LA 9863 5770 Rio Chiquito Upper Sonoran juniper 12 rooms

LA 9865 5790 Rio Chiquito Upper Sonoran Juniper 12 rooms

LA 9867 5750 Rio Chiquito Upper Sonoran Juniper 1 "L-"shaped roomblock, 20 rooms

LA 9870 5700 Rio Chiquito Upper Sonoran Juniper I "U-"shaped roomblock. indterminae number
of rooms

L s, 9871 6860 Bland Ecotone: Pinyon/Scrub Oak I room; trash

LA 9872 6840 Bland Upper Sonoran Pinyon 1-2 rooms; trash

LA 9873 6850 Bland Upper Sonoran Pinyon 1-2 rooms; trash

LA 9874 6880 Bland Upper Sonoran Pinyon 1 room; trash

LA 9875 6880 Bland Upper Sonoran Pinyon I room; trash

LA 9878 5820 Rio Chiquito Upper Sonoran Juniper 1 "T-"shaped roomblock. 6 rooms

LA 9883 5820 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9884 5800 Rio Chiquito Upper Sonoran Juniper 1 roombloc, 2-4 rooms

LAL 9885 5790 Rio Chiquito Upper Sonoran Juniper 1 roomblock. 12 rooms

LA 9886 5780 Rio Chiquito Upper SonoranJuniper 2 rooms

LAL 9889 6300 Rio Chiquito Ecotone: Juniper/Arid cave

LA 9890 5800 Rio Chiquito Upper Sonoran Juniper unspecified structure

L-k 9892 5860 Rio Chiquito Upper Sonoran Juniper n.d.

LA 9893 5880 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9894 5860 Rio Chiquito Upper Sonoran Juniper 1 room

LA, 9897 5800 Rio Chiquito Upper Sonoran Juniper 1 "L-"shaped roomblock. 2-5 rooms; lithic and
ceramic scatter

LA 9902 5740 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock. 3 rooms

LA 9904 5810 Rio Chiquito Upper Sonoran Juniper 1 room

LA 9905 5810 Rio Chiquito Upper Sonoran Juniper indeterminate number of rectangular structures;
terraces

LA 9906 5800 Rio Chiquito Upper Sonoran Juniper possible hearth; lithic scatter. possible intrusive
ceramics

LA 9907 5840 Rio Chiquito Upper Sonoran Juniper 8 rooms

LA 9908 5840 Rio Chiquito Upper Sonoranjuniper I room

L, 9912 5870 Rio Chiquito Upper Sonoran Juniper 2 parallel roomblocks. indeterminate number of
rooms

LA 9915 5860 Rio Chiquito Upper Sonoran Juniper I room

LA 9918 5840 Rio Chiquito Upper Sonoran juniper I room

LA 9922 5880 Rio Chiquito Upper Sonoran Juniper 3 rooms

LA 9923 5860 Rio Chiquito Upper Sonoran Juniper 10 rooms

LA 9926 5880 Rio OCiquito Upper Sonoran Juniper I room

LA 9928 5860 Rio Ciquito Upper Sonoran Juniper 1 room
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TABLE IL IA.4 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIEPTION

LA 9944 5660 Bland Upper SonoranJuniper 15-20 rooms

LA 10103 5380 RGjWRC Ecotone: Juniper/Juniper-GassLand rock shelter. petroglyphs

LA 10106 5300 RG/WRC Upper Sonoran Juniper petroglyphs

LA 10108 5410 RGIWRC Upper Sonoran Juniper unspecified structure; petroplyphs

LA 10110 5280 RG/WRC Upper Sonoran juniper 1 unspecified structure;4 hearths; corrals; trash;
pecroglyphs

L- 10556 5620 Bland Upper Sonoran Juniper indeterminate number of rooms

LJA 10559 5770 Bland Upper SonoranJuniper 5-6 masonry rooms

L-% 10562 5640 Basin No. 20 Upper Sonoranjuniper no structures: ceramic scatter

LA 10567 5700 Rio Chiquito Upper Sonoran Juniper 15-17 masonry rooms

LA 10563 5670 Rio Chiquizo Upper Sonoran Juniper I "U-_ihaped roomblock. 12-14 masonry rooms;
liLhic scatter

LA 10575 5660 Bland Upper Sonoran Jumper 2-3 masonry rooms

LA 10577 5640 Bland Upper Sonoran Juniper 6-8 rooms

L 10578 3600 Rio Chiquito Upper Sonoran Juniper 2-3 masonry rooms

LAk 10581 5650 Rio Chiquito Upper Sonoran Juniper lithic ars ceramic scatter

LA 10586 5640 Bland Upper Sonoran Juniper terraces; check dam

Lk 11583 5470 Santa Fe Upper Sonoran Juniper-Grassland lithic and cerami, _atter

LA 11584 5490 Santa Fe Upper Sonoran Juniper-Grassland ithic and ceramic scatter

LA 11585 5510 Santa Fe Upper Sonoran Juniper-Grassland lihic anc ceramic scatter

LA 11631 5860 Bland Upper Sonoran Juniper 2 masonry rooms

LA 12117 5460 Alamo Ecotone: Riparan/Arud rock shelter; sheep pen; lithic and ceramic scatter

LA, 12171 5580 RGIWRC Upper Sonoran Juniper 2 masonry rooms; lithic anc ceramic scatter

Lk 12172 5440 Medio Upper Sonoran Juniper I room

LA 12177 5530 RG/WRC Upper Sonoran Juniper 3 rooms

LA 12178 5560 Frijoles Ecotone: Juniper/Pinyon-Juniper I "L-"shaped roomblock. 3 rooms

LA 12179 5560 Medio Ecotone:Juniper/Arid 3 masonry rooms

LA 12184 5700 Media Ecotone: Juniper/Arid rock shelter: lithic and ceramic scatter

L- 12187 5520 Sanchez Upper Sonoran Pinyon-Juniper 1 masonry room; terraces; lithic and ceramic
, scatter

LA 12188 5590 Bland Upper Sonoran Juniper I masonry room; lithic and ceramic scatter

LA 12191 5500 Medio Upper Sonoran Juniper 2-3 masonry rooms; ceramic scatter

LA 12192 5590 Medio Upper Sonoran Juniper I masonry room; storage structure; ceramic
scatter

LA 12195 3620 Bland Upper Sonoran Juniper 2 masonry rooms; ceramic scatter

L.I. 12198 5510 Bland Upper Sonoran juniper I masonry room: lithic and ceramic scatter

LA 12199 5510 RG/WRC Upper SonoranJuniper 1 masonry rooms: ceramic scatter

LA 12204 5680 Rio Chiquito Upper Sonoran Juniper rock shelter: ceramic scatter

LA 12206 5610 Rio Chiquito Upper Sonoran Juniper 2 masonry rooms; ceramic scatter

LA 12207 5700 Rio Chiquito Upper Sonoran Juniper 1 roomblock. 12-15 rooms

LA 12210 5630 Rio Chiquito Upper Sonoran Juniper 1 masonry room; lithic and ceramic scatter

LA 12211 5700 Sanchez Upper Sonoran Pinyon-Juniper 2 roomblocks. 100 rooms; trash

LA 12212 5620 Sanchez Upper Sonoran Pinyon-Juniper 6 rooms; ceramic scatter

LA 12215 6110 Sanchez Upper Sonoran juniper 1 masonry room; lithic and ceramic scatter
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TABLE I.IA.4 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPrION

LA 12218 5870 Rio Chiquito Upper Sonoran juniper I masonry room; lithic and ceramic scatter

LA 12220 5720 Sanchez Upper Sonoran Pinyon-Juniper 1 masonry room; ceramic scatter

LA 12224 5740 Sanchez Upper Sonoran Pinyon-Juniper 5 rooms; trash

LA 12225 5610 Rio Chiquiro Upper Sonoran juniper I masonry room

LA 12228 5660 Bland Upper Sonoran Juniper I masonry room

LA 12229 6120 Rio Chiquiw Upper Sonoran Juniper I masonry room

LA 12230 5830 Rio Chiquito Ecotone: juniper/Arid scattered masonry shelters

LA 12251 5840 Rio Chiquito Ecotone: juniper/Arid rock shelter; trash

Lk 12235 5790 Sanchez Upper Sonoran Pinyon-Juniper I masonry room; lithic and ceramic scatter

LA 12236 6060 Rio Chiquito Ecotone: Juniper/Arid 2 masonry rooms; lithic and ceramic scatter

LA 12240 5840 Rio Chiquito Upper Sonoran Juniper 2 masonry rooms; trash

LA 12241 5730 Rio Chiquito Upper Sonoran Juniper 1 masonry room, ceramic scatter

LA 12242 5790 Rio Chiquito Upper Sonoran juniper masonry shelter; lithic and ceramic scatter

LA 12244 5790 Rio Chiquito Upper Sonoran juniper I masonry room; lithic and ceramic scatter

LA 12246 5780 Rio Chiquio Upper Sonoran Juniper I masonry room; lithic and ceramic scatter

LA 12247 5640 Rio Chiquito Upper Sonoran Juniper 1 masonry room; litbic and ceramic scatter

LA 12253 5850 Rio Chiquito Ecotone: Juniper/Arid 2 masonrv rooms; ceramic scatter

LA 12254 5870 Rio Chiquito Upper Sonoran juniper 2 masonry rooms; ceramic scatter

LA, 12256 5730 Rio Chiquio Upper Sonoran juniper terraces; lithic and ceramic scatter

LA 12258 5620 Rio Chiqwto Upper Sonoran Juniper 4 masonry rooms; ceramic scatter

LA 12259 5760 Rio Chiquito Upper Sonoran Juniper 4 rooms; unspecified structures; cavate; ceramic
scatter

L, 12443 5790 Rio Chiquito Upper Sonoran Juniper 3 masonry rooms; lithic and ceramic scatter

LA 12575 5380 Alamo Upper Sonoran Arid masonry shelter; trash

LA 12577 5360 Alamo Ecotone: RiparianjArid 1 masonry room; lithic and ceramic scatter

LA 12579 5470 RGIWRC Upper Sonoran Arid 200-400 rooms; kiva,; litic and
ceramic scatter

LA 12581 5320 n.d. n.d. I room; lithic and ceramic scatter

LA 12582 5380 n.d. n.d. 1 room: lithic and ceramic scatter

LA 12584 5360 n.d. nd. 1 masonry room; rock shelter; lithic and ceramic
scatter

LA 12646 6940 Pajarito Upper Sonoran Pinyon 2 small sites 100m apart

LA 12660 7000 abd. Upper Sonoran Pinyon 2 rubble mounds. 5-6 masonry rooms

LA 12673 6400 Ancho Upper Sonoran Pinyon 4 rooms

LA 12679 6400 Ancho Upper Sonoran Pinvon I masonry room

LA 12682 6500 Ancho Transition: Ponderosa I rubble mound; 3 rows of rooms

LA 12683 6600 Ancho Transition: Ponderosa 7 rubble mounds. 22-24 rooms

LA 12684 6500 Anaho Transition: Ponderosa 4 moncontiguous mounds of 8-10 rooms

LA 12701 6500 RG/WRC Ecotone: Juniper/Juniper-Grassland scattered masonry shelters; terraces; ditches.
petroglyphs

LA 12713 6500 n.d. nd. 4 rubble mounds; "torreon"

LA 12714 nd. nd. n.d. I "L-"shaped room

LA 12719 6680 nd. n.d. 3 rubble mounds
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TABLE UL4IAJ5

ANASAZI SITES OF UNKNOWN PHASE

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 115 5900 Santa Fe n.d. n.d.

LA 164 5840 Santa Fe nd. n.d.

LA 165 5880 Santa Fe n.d. n.d.

LA, 1105 6490 Mortandad Upper Sonoran Pinyon I roomblock. 40-45 rooms; I kiva

LA 1991 6100 Santa Fe n.d. n.d.

LA 3446 5620 Rio Chiquito Upper Sonoran J uniper ranchito, 3 rooms; trash

LA 3449 5900 Itio Chiquito Ecotone: Juniper/Scrub Oak 8-12 rooms

LAk 3780 n.d. Lummis n.d. n.d.

L. 4602 6900 Mortandad Ecotone: Pinyon/Ponderosa 2 rubble mounds

LAL 4605 6960 Mortandad Transition: Ponderosa 3 rubble mounds

LA 4608 6920 Mortandad Transition: Ponderosa I rubble mound

LA 4609 6920 Mortandad Transition: Ponderosa 4 rubble mounds

LA 4610 6900 Mortandad Ecotone: PinyoniPonderosa medium-size pueblo

LA, 4620 6780 Pajarito Upper Sonoran Pinyon I rectangular roomblock

LA 4621 6780 Pajarito Upper Sonon Pinyon I "L-"shaped roomblock

LA 4624 6760 Pajarito Upper Sonoran Pinyon I rectangular roomblock, 20 rooms

LA 4629 6700 Pajarito Ecotone: Pinyon/Ponderosa 2 noncontiguous roomblocks, 2 possible kivas

LA 4630 6700 Pajarito Upper Sonoran Pinyon 2 rooms

LA 4632 6710 Pajaito Upper Sonoran Pinyon I roomblock, 20 rooms; I kiva

LA 4634 7110 Canada del Bucy Transition: Ponderosa 12-13 rooms

LA 4636 6500 Ancho Upper Sonoran Pinyon I rubble mound

LA 4639 6940 Mortandad "'ransition: Ponderosa mound; 2-3 rows of rooms

LA 4642 7010 Canada del Bucy n.d. I rectangular roomblock

LA 4649 6400 RG/WRC Upper Sonoran A-id 4 noncontiguous roomblocks

LA 4653 7300 Water Transition: Ponderosa 3 rubble mounds

LA 4655 7260 Water Transition: Ponderosa 10 rooms; possible kiva

LA 4664 7200 Potrillo Ecotone: Mountain Meadow/Ponderosa 2 rubble mounds

LA 4665 7260 Potrillo Transition: Ponderosa 2mounds; outlying room; -torreon"

LA 4665 7110 Potrillo Transition: Ponderosa large plate site; 3 kivas

LA 4674 7110 Potrillo Transition: Ponderosa I rubble mound

LA 4675 7025 Potrillo Transition: Ponderosa 3 rubble mounds

LA 4678 7080 Water Transition: Ponderosa 7 noncontiguous roomblocks. 10-15 rooms:
lithic and ceramic scatter

Lk 4682 7170 Potriilo Mountain Meadow I rubble mound

LA 4684 7180 Three Mile Transition: Ponderosa I rubble mound
Canyon

LA 4693 7200 kAscho Transition: Ponderosa lar piza site

LA 4694 7220 Ancho Transition: Ponderosa mound; possible kiva

LA 4721 6960 Sandia Transition: Ponderosa 2 rubble mounds

LA 4722 6940 Sandia Transition: Ponderosa I rectangular roomblock 1 kiva
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TABLE IILIA.5 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LAk 4725 6920 Sandia Transition: Pondcrosa small pueblo

LA 5012 5320 RG/WRC Upper Sonoran Pinyon-Juniper 6 rectangular rooms; ceranuc scatter

LA 5110 5700 Bland Upper Sonoran Jumper lithic scatter

LA 5135 5680 Basin No. 6 Ecotone: Jumper/Juniper-Grassland I masonry room: petrogluphs

LA 6175 5220 RG below WRC Modem Fields 2 pithouse depressaoas: trash

LS 8681 6400 RG/WRC Upper Sonoraon Pinyon 21 rooms; I kiva

LA 9815 5660 Rio Chiquito Upper Sonoran Juniper I room

LA 9939 5610 Basin No. 22 Upper Sonoran Jumper lithic scatter

LA 9951 5560 Basin No. 24 Upper Sonoran Juniper lithic scatter

LA 9952 3540 Basin No. 24 Ecotone;Juniper/JumperGrassland lithic and ceramic scatter

LA 9953 5630 RG/WRC Ecotone: Juniper/JuniperGrassland lithic scatter

LA 9956 5720 Rio Chiquito Upper Sonoran Juniper lithic scatter possible intrusive ceramics

LA 10582 5580 Bland Upper Sonoran Jumper lithatc scatter

LA 12116 5500 .Aamo Ecotone: Riparian/Arid rock sheiter; lithic scatter; modem trash

LA 12122 5430 Lummis Upper Sonoran Pinyon-Juniper rubble mound. 2 rooms; no trash

LA 12124 5460 Lummis Upper Sonoran Pinyon-juniper rubble mound, 3 rooms; trash

LI 12125 5460 Lummis Upper Sonoran Pinyon-juniper rubble mound. 34 rooms: trash

LA 12132 5950 Santa Fe Upper SonoranJuniper-Grassland I pithouse

LA 12144 5340 RG/WRC Upper Sonoran Arid rubble mound. 2 rooms: trash: petroelvphs

LA 12162 5380 RG/WRC Upper Sonoran Juniper scattered masonry shelters. 5 rooms

LA 12170 5570 Medio Upper Sonoran Juniper I room: lithic and ceramic scatter

LA. 12194 5780 Medin Ecotone: Juniper/Scrub Oak/Arid masonry shelter: lithic and ceramic scatter

LA 12196 5630 Bland Upper Sonoran juniper I masonry room; ceramic scatter

LA 12202 5960 Medio Ecotone: JuniperlScrub Oak 2 masonry rooms; ceramic scatter

LA 12566 5330 RGiWRC Upper Sonoran Arid storage structures

LA 12568 5340 RG/WRC Upper Sonoran Arid I room: lithic scatter

LA 12578 5580 Alamo Ecotone: Riparian/ Arid 4 masonry rooms; lithic and ceramic scatter

LA 12583 5480 n.d. n.d. indeterminate number of rooms: storage
structure; petroglyphs

L-% 12587 6500 Canada del Buey Upper Sonoran Pinyon 2 noncontiguous roomblocks. 5-6 masonry
rooms; lithic and L eramic scatter

LA 12588 6460 Canada del Buey Upper Sonoran Pinyon 7 rooms: cavate

LA 12589 6900 Sandia Transition: Ponderosa 3 rooms; cave: petroglvphs

LA 12595 6840 Canada del Bucy Upper Sonoran Pinyon 10-12 rooms

LA 12596 7040 Pajarito Upper Sonoran Pinyon 4-5 rooms: no discemabie kivas

LA 12598 6640 Pajarito Upper Sonoran Pinyon 8-10 rooms: I kiva

LA 12600 6640 Pajarito Upper Sonoran Pinyon I roomblock

LA 12604 6580 Sandia Upper Sonoran Pinyon 30 rooms. trail

LA 12605 6550 Lot Alamos Upper Sonoran Pinyon indeterminate number of rooms; terraces

LA 12606 6630 Los Alamos Upper Sonoran Pinyon 1 "L-"shaped roomblock

LA 12607 6520 Los Alamos Upper Sonoran Pinyon 2 noncontiguous roomblocL"

LA 12608 6520 Los Alamos Upper Sonoran Pinyon 2 noncontiguous roomblocks. 3-6 rooms
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TABLE IJLIA.5 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

L% 12609 6800 Mortandad n.d. 3 rubble mounds. 100 rooms; noncontiguous cliff
dwelling;1 kiva

LA 12612 6760 Mortandad Upper Sonoran Pinyon 26 rooms; cavare

LA 12613 6710 Pajarito Upper Sonoran Pinyon 3 noncontiguous roomblocks

LA 12614 6720 Pajarito Upper Sonoran Pinyon 2 noncontiguous roomblocks

LA 12616 6820 Potrillo Upper Sonoran Pinyon large site; possible kiva

LA 12624 6780 Water Upper Sonoran Pinyon I roomblock

LA 12626 6920 Ancho Upper Sonoran Pinyon 1 roomblock

LA 12629 6840 Potrillo Upper Sonoran Pinyon 2 rubble mounds

LA 12636 6730 Pjarito Upper Sonoran Pinyon 2 rubble mounds

LA 12637 6740 Pajarito Upper Sonoran Pinyon 1 rubble mound, 12 rooms

LA 12643 7020 Porillo Upper Sonoran Pinyon 2 rubble mounds

LA 12648 nd. nd. Upper Sonoran Pinyon 1 linear roomblock

Lk 12655 7200 Water Upper Sonoran Pinyon 50 rooms; cairns

Lk 12671 6950 Ancho Transition: Ponderosa 1 rubble mound

LA 12689 6300 Ancho Transition: Ponderosa cave

Lk. 12702 6600 Awho Upper Sonoran Pinvon 20 rooms; cavate

LA 12712 n.d. nd. n.d. 2 noncontiguous roomblocks

LA 12718 6680 n.d. n.d. 2 noncontiguous roomblocks

LA 12725 7000 n.d. Upper Sonoran Pinyon possible kiva: cavate

'Ii
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111.1 PREVIOUS ANTHROPOLOGICAL RESEARCH IN THE COCHITI STUDY AREA

TABLE IILIA.6

HISTORIC PERIOD SITES
(ca A. D. 1540-present)

SITE PHASE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 34 1660-1680 5320 Santa Fe Upper Sonoran Juniper-Grassland hacienda. 18 rooms

LA 42 P-V 6410 Los Alamos Upper Sonoran Pinyon modem buildings

LA 70 P-V 5330 RG below WRC Upper Sonoran Juniper 230 rooms; 8 kivas; 2 pithouses; trash

Lk 79 P-V 5900 Rio Chiquwto Upper Sonoran Juniper 3 rubble mounds

LA 82 P-V 6400 Frijoles Ecotone: Riparian/Arid large site

LA 84 P-V 6320 Rio Chiquito Ecotone: Juniper/Scrub Oak 120 rooms

LA 115 18th century 5900 Santa Fe n.d. n.d.

LA 126 P-V 5245 Santa Fe Modem Fields present site of Cochiti Pueblo

LAS 164 5840 Santa Fe n.d. n.d.

LA% 165 18th century 5880 Santa Fe nd. n.d.

LA 170 P-V 6580 Pajarito Upper Sonoran Pinyon 500 rooms

LA 247 5300 RG below WRC Upper Sonoran Juniper 8 roomblocks, 75-100 rooms;
3 (?) kivas

LA 249 5290 RG below WRC Upper Sonoan Juniper-Grassland 150-200 rooms; 2-4 kivas; unspecified
structures

Lk 265 18th century 5275 RG below WRC Upper Sonoran Juniper Grassland 24 rooms; field house; ceramic scatter

L% 266 P-V 5620 Santa Fe Upper Sonoran Arid n.d.

L% 295 P-V 6540 Rio Chiquito Ecotone:Juniper/Scrub Oak 112 ground floor rooms; I kiva

L-k 591 17th century 5300 RG/WRC Upper Sonoran Juniper 5 rooms; corral

Lk 1098 18th century 5950 Santa Fe n.d. house: ceramic scatter

LA 1281 P-V 5180 Galisteo n.d. present site of Santo Domingo Pueblo

LA 1991 18th century 6100 Santa Fe n.d. n.d.

LA 3443 P-V 5650 Rio Chiquito Upper Sonoran Juniper 150 rooms; no discernable kivas

LA 3445 5900 Rio Chiquito Upper Sonoran Juniper present site of village of Canada

LA 3446 5620 Rio Chuquito Upper Sonoran Juniper ranchito, 3 rooms; trash

LA 3449 5900 Rio Chiquito Ecotone: Juniper/Scrub Oak 8-12 rooms

LA 3451 l7th/18th 6040 Rio Chiquito Upper Sonoran Scrub Oak 4 rooms
. century

LA 3452 5620 Rio Chiquito Upper Sonoran Juniper ranchito; trash

LA, 3652 17th/lSth 5620 Rio Chiquito Upper SonoranJuniper ranchito

century

LA 4660 6900 Pajarito nd. I masonry room: ramada

LA 5015 5320 RG/WRC Upper Sonoran Juniper I oval room

LA 5128 5700 Basin No. 6 Ecotone: Juniper/juniper-Grassland 3 rooms: rock shelter: petroqlvphs

LA 5131 P-V 5550 RG/WRC Ecotone: JuniperiJuniper-Grassland terraces; check dam: lithic scatter

LAk 5136 5550 RG/1WRC Upper Sonoran Juniper 2 parallel masonrv wails; ceramic
scatter; petroglyphs

L, 5178 P-V 5270 Galisteo n.d. town

LA 6169 5240 RG below WRC Ecotone: Juniper-Grassland/fodem Fields I "U-"shaped roomblock. 15-20rooms; I kiva: possible pithouses;
corrals; two distinct components

LA 6170 20th century 5240 RG below WRC Ecotone: Juniper-Grassland/Modern Fields I "L-"shaped roomblock. 10-12
rooms; - kivas; possible pithouses:
corrals
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TABLE IILIA.6 (con't)

SITE PHASE EIV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 6176 20th century 5220 RG below WRC Ecotone: JuniperGrasaLand/Modern Fields field house

L 6178 18th century 5300 RG below WRC Upper SonoranJuniper rectangular structure; "torreon"

LA 6179 20th century 5260 RG below WRC Ecotone: JuniperModern Fields farmhouse

Lk 6180 20th century 5260 KG below WRC Ecotone: Juniper/Modern Fields farmhouse, 2 rooms

LA 6181 20th century 5260 RG below WRC Ecotone: Juniper/Modem Fields farmhouse

Ls. 6182 20th century 5260 RG below WRC Ecotone: Juniper/Modern Fields farmhouse

LA 6793 20th century 5300 RG below WRC Upper Sonoran Juniper 4 masonry rooms

LA 9137 20th centur? 5300 Santa Fe Upper Sonoran Juniper-Grassland rock shelter

LA 9138 18th century 5300 RG/WRC Upper Sonoran Juniper 5 roomblocks, 7 masonry rooms; I
depression; isolated wall; lithic and
ceramic scatter. petrovgvphs

LA 9139 post 1680 5280 RGfWRC Upper Sonoran Juniper I roombtock. I masonry room;
I hearth

L- 9141 5300 Santa Fe Upper Sonoran Juniper-Grassland cave

LAk 9810 P-V 5900 Rio Chiquito Upper Sonoran Juniper rock shelter; pictographs

LA 9817 P.V 5780 Rio Chiquico Upper Sonoran Juniper 2 rooms

LA 9818 P-V 5840 Rio Chiquito Upper Sonoran Juniper I room

LAI 9819 P-V 5880 Rio Chiquito Upper Sonoran Juniper 2-3 rooms; terraces

L. 98.0 5880 Rio Chiquito Upper Sonoran juniper I room; trash

LA 9821 P-V 5860 Rio Chiquito Upper Sonoran Juniper 3 rooms

LA 9822 P-V 5880 Rio Cliquito Upper Sonoran Juniper 2-3 rooms

LA 9829 P-V 5840 Rio Chiquito Upper Sonoran Juniper 7 rooms

Lt 9854 F-V 5580 Rio LCiiquito Upper Sonoran Juniper 6 rooms

LA 9836 5580 Rio Chiquito Upper Sonoran Juniper 3 rooms; terraces

LA 9837 P-V 5670 Rio Chiquito Upper Sonoran Juniper 1-2 rooms

LA 9839 P-V 5780 Rio Chiquicto Upper Sonoran Juniper 2-3 rooms

LA 9848 P-V 5760 Rio Chiquito Upper Sonoran Jumper I "L--shaped roomblock. 8-12 rooms

LA 9849 P-V 5760 Rio Chiquito Upper Sonoran Juniper 4 rooms

LA 9850 P-V 5760 Rio Chiquito Upper Sonoran Juniper I "T-sihaped roomblock, 15 rooms1 LA 9855 P-V 5760 Rio Chiquito Upper Sonoran Juniper 4 rooms

LA 9854 P-V 5740 Rio Chiquito Upper Sonoran Juniper I "U-"shaped roomblock. 4-6 rooms

LA 9855 P-V 5760 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock, 8-12 rooms

Lk 9856 P-V 5720 Rio Chiquito Upper Sonoran Juniper 1-2 rooms

LA 9859 P-V 5880 Rio Chiquiho Upper Sonoran Juniper indeterminate number of rooms;
additional rock alignments

LA 9861 P-V 5800 Rio Chiquito Upper Sonoran Juniper I "L-"ihaped roomblock. 2 rooms

LA 9864 P-V 5760 Rio Chiquiho Upper Sonoran Juniper rectangular structure

L% 9868 " 5730 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9868 P-V 5720 Rio Chiquito Upper Sonoran Juniper I room

LA 9876 P-V 5800 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9877 P-V 5830 Rio Chiquico Upper Sonoran Juniper 3-6 rooms

LA 9878 P-V 5820 Rio Chiquito Upper Sonoran juniper I "T-"shaped roomblock. 6 rooms

LA% 9879 P-V 5800 Rio Chiquito Upper Sonoran Juniper 2 roomblocks. 9 rooms; trash

LA 9880 5800 Rio Chiquito Upper Sonoran Juniper I rectangular room
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TABLE IILIA6 (cn't)
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LA 9881 P-V 5820 Rio Chiquito Upper Sonoran Juniper 12 rooms

L-k 9882 P-V 5830 Rio Chiquito Upper Sonoran Juniper indeterminate number of rooms

LA 9883 P-V 5820 Rio Chiquito Upper Sonoran juniper 2 rooms

LA 9884 P-V 5800 Rio Chiquito Upper Sonoran Juniper I roomblock. 2-4 rooms

LA 9885 5790 Rio Chiquito Upper Sonoran Juniper 1 roomblock. 12 rooms

LA 9888 P-A 3760 Rio Chiquito Upper Sonoranjuniper I room; trash

L- 9890 5800 Rio Chiquito Upper Sonoran Juniper unspecified structure

Lk 9892 P-V 5860 Rio Chiquito Upper Sonoran juniper n.d.

LA 9897 5800 Rio Chiqwto Upper Sonoran Juniper I "L-"shaped roomblock, 2-3 rooms;
lithic and ceramic scatter

LA 9898 P-V 3800 Rio Chiquito Upper Sonoran Juniper 3 rooms

LA 9899 P-V 5800 Rio Chiquito Upper Sonoran Juniper 2-3 rooms

LA 9900 P-V 5710 Rio Chiquito Upper Sonoran Juniper I "L-"shaped roomblock. 4 rooms

LA 9912 P-V 5870 Rio Chiquito Upper Sonoranjuniper 2 psrailel roomblocks

LA, 9917 P-V 5730 Rio Chiquito Upper Sonoran juniper I "L-"shaped roomblock, 4-5 rooms

Lk 9920 P-V 5880 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9922 P-V 5880 Rio Chiquito Upper Sonoran juniper 3 rooms

LA 10103 P-V 5380 RG/WRC Ecotone: Juniper/Juniper-Grassland rock shelter; petroglyphs

LA 10104 3400 RG/WRC Ecotone: Juniper/Juniper-Gra.sland petroglyphs

LAk 10106 P-v 5300 RG/WRC Upper Sonoranjuniper petroglvphs

LA 10108 P-V 5410 RG/WRC Upper Sonoran Juniper unspecified structure

Lk 10110 P-V 5280 RG/WRC Upper Sonoran Juniper I structure; 1 corral;4 hearths;trash-
petrogivphs

LA 10111 20th century? 3280 RG/WRC Upper Sonoran Juniper 1 roomblock. 2 (?} rooms; corral; 3
hearths; trash; petrogivphs

Lk 10113 5590 Basin No. 24 Upper Sonoran Juniper petroglvphs

LI, 10116 5360 RG/WRC Ecotone: Juniper/Arid I masonr room; ceramic scatter

LA 12210 P-V 5630 Rio Chiquito Upper Sonoran juniper 1 masonry room; lithic and ceramic
scatter

LA, 12113 5380 RGfWRC Upper Sonoran Arid rock shelter:sheep pen

LA 12114 5370 RG/VRC Upper Sonoran .Arid sheep pen; lithic scatter

* LA 12115 5800 Alamo Upper Sonoran Arid rock shelter; sheep pen: lithic scatter;
pictographs

LA 12116 5500 Alamo Ecotone: Riparian/Arid rock shelter; lithic scatter

LA 12117 5460 Alamo Ecotone: Ripaian/Arid rock shelter; sheep pen; lithic and
ceramic scatter

LA 12130 17th/l8th 5890 Santa Fe Upper Sonoran Jumper-Grassland hacienda. 7 masonry rooms
century?

LA 12161 18th century 5320 RG/WRC Upper Sonoran juniper I masonry room. lithic and ceramic
scatter

L.A 12162 5380 RG/WRC Upper Sonoran Juniper 5 scattered masonry shelters

LA 12165 5450 Frijoles Upper Sonoran Juniper I room; cairn

LA 12166 17th century 5500 RG/WRC Upper Sonoran Jumper 2 masonrv rooms

L% 12183 17th century 5700 Medio Upper Sonoran Juniper rock shelter; lithic and ceramic scatter

LA 12184 5700 Medio Ecotone: Juniper/Arid rock shelter; lithic and ceramic scatter
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TABLE IILIA.6 (on't)

SITE PHASE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LAX 12185 18th century 5700 Medio Ecotone: Juniper/Arid rock shelter; lithic and ceramic scatter

LA 12186 5630 Media Upper Sonoran Juniper 2 masonry rooms

LA 12200 17th century? 5510 RG/WRC Upper Sonoran Juniper rubble mound. 2 rooms; ceramic
scatter

Lk 12202 16thl 7th 5960 Medio Ecotone: Juniper/Scrub Oak 2 masonry rooms; ceramic scatter
centurN

Lk 12210 17th century 5630 Rio Chiquito Upper SonoranJuniper 1 masonry room; littic and ceramic
scarter

LA 12213 5700 Sanchez Upper Sonoran Pinyon-Juniper isolated wall; no cultural debris

LA 12217 5920 Rio Chiquito Ecotone: Juniper/Arid scattered masonrv shelters

LA 12219 3890 Rio Chiquito Upper Sonoran Juniper I masonry room; ceramic scatter

LA. 12221 5350 Sanchez Upper Sonoran Pinvon-juniper sheep pen

L- 12231 P-V 5840 Rio Chiquito Ecotone: Juniper/Arid rock shelter; trash

Lk 12239 18th century 6090 Rio Chiquito Ecotone:Juniper/Arid rock shelter;ash deposit; trash

Lk 12247 18th century 5640 Rio Chiquito Upper Sonoran juniper 1 masonrN room; ceramic scatter

LAk 12248 5780 Rio Chiquito Upper Sonoran Juniper 2 masonry rooms; no cultural debris

1" 12249 17th century 6160 Rio Chiquito Upper Sonoran Juniper 25 rooms;trash

LA 12256 P-V 3730 Rio Chiquito Upper Sonoran Juniper terraces; lithic and ceramic scatter

Lk 12257 18th century 5690 P io Chiquito Upper Sonoran Juniper 4-8 masonry rooms; trash

LA 12575 3380 Alamo Upper Sonoran Arid masonry shelter; trash

LA. 12584 5360 a.d. n.d. I masonrv room; rock shelter: lithic
and ceramic scatter

LA 12602 20th century 6860 Sandia Ecotone: Pin von/Ponderosa isolated wall
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TABLE ILIA.7

SITES OF UNL NOWN TEMPORAL PERIOD

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

Lk 3775 6500 Lummis Ecotone: Juniper/Pinvon-Juniper n.d.

L 3792 6660 Capulin Upper Sonoran Pinyon n.d.

LA 3807 6340 Lummis Transition: Ponderosa n.d.

L.- 3812 6820 Lummis Upper Sonoran Pinyon n.d.

Lk 3824 n.d. Lummis n.d. n.d.

LA 3839 6400 Capu1in Upper Sonoran Pinyon n.d.

L 3871 7320 Frijoles Ecotone: Pinyon.JuniperjPonderosa n.d.

Lk 4604 6940 Mortandad Ecoone:Pinvon/Ponderosa 1 rubble mound

Lk 4605 6970 Mortandad Transition: Ponderosa I rubble mound

LX 4606 6960 Cedro Transition: Ponderosa I rubble mound

LA 4612 6880 Canada del Bucy Transiton: Ponderosa 's.d.

LX 4613 6840 Canada dei Bucy Transition: Ponderosa b.d.

LA 4614 6840 Canada del Buoy Ecotone: Pinyon/Ponderosa n.d.

L- 4615 6840 Canada del Buey Ecotone: PinvoniPonderosa n.d.

LX 4616 6760 Canada del Bucy Ecotone: Pinyon/Ponderosa n.d.

Lk 4617 6800 Pajarito Ecotone: Pinvon/Ponderosa n.d.

LA 4613 6800 Pajarito Transition: Pooderosa n.d.

Li 4619 6800 Pajarito Transition: Ponderosa n.d.

Lk 4620 6800 Pajarito Ecotone: Pinyon/Ponderosa n.d.

LA 4621 6790 Pajarito Transition: Ponderosa n.d.

LX 4633 7170 Canada del Buoy Transition: Ponderosa n.d.

Lk 4640 6960 Cedro Transition: Ponderosa n.d.

Lk 4641 7030 Canada del Buoy n.d. n.d.

L- 4643 7020 Canada del Buev n.d. n.d.

LA 4650 6450 Chaaquehui n.d. 2 rubble mounds

LA 4651 6400 Ancho Upper Sonoran Pinyon 2 noncontiguous roomblocks

LX 4654 7240 Water Transition: Ponderosa 2 rubble mounds

L-k 4657 n.d. Pajarito n.d. I masonry room

LA 4658 7100 Pajarito n.d. n.d.

LA 4658 6420 Chaquehui Upper Sonoran Pinyon n.d.

LA 4659 7100 Pajarito n.d. n.d.

L' 4661 7060 Pajaaito Upper Sonoran Pinvon 2 rubble mounds

LA 4662 6920 Potrillo n.d. n.d.

Lk 4663 7220 Water Mountain meadow n.d.

LA, 4667 7100 Water Transition: Ponderosa n.d.

L, 4668 7140 Potrillo Transition: Ponerosa n.d.

LA 4669 7140 Potrillo Transition: Ponderosa 2 masonry rooms

Lk 4670 7130 Potrillo Transition: Ponderosa 4 noncontiquous roomblocks, 4.16 rooms

L- 4671 7100 Los Alamos n.d. I rubble mound. 4 rooms

LA 4672 7120 Potrillo Transition: Ponderosa I rubble mound. 4 rooms
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TABLE ULIA.6 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 4673 7100 Potrillo Transition: Ponderosa I rubble mound

LA 4676 7120 Water Transition: Ponderosa n.d.

LA 4677 7100 Water Transition: Ponderosa n.d.

Lk 4679 7150 Potrilo Transition: Ponderosa 1 rubble mound. 4-6 rooms

LA 4680 7150 Potrillo Mountai Meadow I masonry room

L- 4681 7150 Potrillo Mountain Meadow 1 rubble mound

L-. 4683 7140 Potrillo Mountain Meadow nd.

LA 4685 7150 Three Mile Transition: Ponderosa 1 rubble mound; "torreon"
Canyon

Lk 4686 7200 Potrillo Mountain Meadow I rubble mound

Lk 4687 7160 Ancho Transition: Ponderosa n.d.

LA 4688 7220 Ancho Transition: Ponderosa I rubble mound

L- 4689 7210 A-ncho Transition; Ponderosa I rubble mound. 4 rooms

L- 4690 7210 Ancho Transition: Ponderosa I rubble mound. 3-4 rooms

LA 4691 7160 Ancho Transition: Ponderosa 2 roomblocks, 6-7 rooms

LA 4692 7200 Ancho Transition: Ponderosa n.d.

LA 4695 7120 Ancho Transition: Ponderosa 1 rubble mound. 4-6 rooms

L'k 4699 7040 Ancho Transition: Ponderosa 2 nonconticuous roomblocks. 9 rooms

LA 4700 7130 Ancho Transition: Ponderosa n.d.

LA 470: 7170 Ancho Transition: Ponderosa 1-2 rooms

LA 4702 7150 Frijoles Transition: Ponderosa 1-2 rooms

Lk 4703 7140 Ancho Transition: Ponderosa n.d.

LA 4705 7150 Ancho Transition: Ponderosa 1-2 rooms

LA 4706 7100 Ancho Transition: Ponderosa 6-8 rooms

LA 4707 7100 Ancho Transition: Ponderosa n.d.

L- 4710 n.d. n.d. n.d. n.d.

LA 4712 7000 Sandia Transition: Ponderosa n.d.

LA 4719 6960 Sandia Transition: Ponderosa 10-12 rooms

, Lk 4720 n.d. Los Alamos Ecotone: Pinyon/Ponderosa 3-4 rooms

LA 4723 6920 Sandia Transition: Ponderosa n.d.

L- 4723 6950 Mortandad Transition Ponderosa I room

LA 5013 3300 RG/WRC Upper Sonoran Juniper 1 oval room: no cultural debris

LA 5017 5360 Capulin Upper Sonoran Pinyon-Juniper 3 scattered masonry structures. no cultural dcbns

LA% 5019 3880 Rio Chiquito Upper Sonoran Juniper 1-4 rooms

LA 5024 3800 Rio Chiquto Upper Sonoran Juniper rectangular structure: no cultural debris

LAL 5025 5800 Rio Chiquito Upper Sonoran Juniper circular ring of cobbles: no cultural debns

LA 5095 3540 Bland Upper Sonoran Juniper 4 scattered masonry shelters; possible hearths;
pictographs

Lk, 3096 5540 Bland Upper Sonoran Juniper 1 masonry room; possible hearth; lithic scatter:
pictographs

LA 5104 5500 Basin No. 22 Ecotone: Juniper/Juniper-Granland masonrv shelter

L- 5106 5560 Bland Upper Sonoran Juniper Grassland rock shelter; no cultural debris

LA 5109 3700 Santa Cruz Upper Sonoran Juniper petroglyphs
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TABLE IILIA.7 (cont

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 5118 5560 Bland Upper SonoranJuniper rock shelter; no cultura debris

LA 6296 6150 Santa Fe n.d. shrine; petroglyphs

LA 6297 6040 Santa Fe n.d. shrine

LA 6298 6060 Santa Fe n.d. petroglyphs

L- 6457 5380 RG below WRC Upper Sonoran juniper 1 room; lithic scatter

L - 9782 3500 RG/WRC Upper Sonoran juniper terraces

LA 9786 5560 Sanchez Upper Sonoran Juniper I room; no cultural debris

LA 9795 5680 Bland Upper Sonoran Juniper no cultural debris; petroglyphs

LA 9797 5660 Bland Upper Sonoran J uniper no cultural debris; petroglyphs

LA 9800 5710 Sanchez Ecotone: JuniperiArid no cultural debris; petroglyphs

LA 9804 3660 Medio Ecotone: Juniper/Pinon-Juniper I room

LA, 9807 5700 Rio Chiquito Upper SonoranJuniper 3 rooms

LA 9812 5620 Rio Chiquito Upper Sonoran Juniper 1 room

LA 9835 5590 Po Chiquito Upper Sonoran Juniper I room

LA 9846 3740 Rio Chiquico Upper Sonoran Juniper rock compound

LA 9857 5760 Rio Chiquito Upper SonoranJuniper 2 rooms

LA 9858 5760 Rio Chiquito Upper SonoranJuniper 2 rooms

LA 9866 5770 Rio Chiquito Upper Sonoran Juniper rectangular structures

LA 9887 5780 Rio Chiquico Upper Sonoran Juniper 2 rooms; no cultural debris

LA 9896 5800 Rio Chiquito Upper Sonoran Juniper I room

LA 9903 5760 Rio Chiquito Upper Sonoran Juniper 2 rooms

LA 9909 5940 Rio Chiquito Upper Sonoran Juniper 1 room; no cultural debris

LA 9914 5900 Rio Chiquito Upper Sonoran juniper rectangular structure: no crash

LA 10102 5300 Santa Fe Upper Sonoranjuniper petroglyphs

LA. 10105 5350 RG(WRC Ecotone: Juniper/Juniper-GrassLand petroglyphs

LA% 10107 5260 Basin No. 2 Upper Sonoran Juniper 3-4 masonry rooms; petroglyphs

LA 10109 5350 RG/WRC Upper Sonoran juniper petroglyphs

LA 10114 5340 RG/WRC Upper Sonoran Pinyon-Juniper unspecified structure, perroplyphs

LA 10115 5380 RG/WRC Upper Sonoran Pinyon-Juniper petroglyphs

LA 10584 5580 Rio Chiquito Upper Sonoran Juniper petroglyphs

LA 10585 3570 Canada del Bucy Upper SonoranJuniper rock shelter; petroglyphs

LA 10592 5560 Basin No. 24 Ecotone: Juniper/Juniper-Grasuland shrine: rockline

LA 10942 6200 Frijoles Ecotone: Riparian/Ponderosa n.d.

LA 12112 5380 RG/WRC Ecotone: Pinyon/Juniper n.d.

LA 12118 5520 Alamo Upper Sonomn .Arid rubble wall;shrine

LA 12129 5340 Alamo Upper Sonoran Scrub Oak n.d.

LA 12157 5400 Sanchez Ecotone: Juniper/Pinyon-Juniper masonry shelter

LA 12159 5380 Sanchez Ecotone: Juniper/Pinyon-Juniper rock shelter

LA 12160 5300 RG/WRC Upper Sonoran Juniper 1 masonry room: no cultural debris

LA 12164 5500 RGIWRC Upper Sonoran Arid storage structure

LA 12168 5400 RG/WRC Upper Sonoran juniper petroglyphs

LA 12173 5740 RG/WRC Upper Sonoran Juniper rock shelter; no cultural debris
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TABLE ILLIA.7 (can't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 12174 5580 Frijoles Upper Sonoran Juniper terraces

LA 12176 5690 Medio Upper Sonoranjuniper rubble mouhd, 2 rooms; lithic scatter

LA 12180 5570 Sanchez Upper Sonoran Pinyon-Juniper I room; no cultural debris; terraces

LA 121S1 5900 Medio Ecotone: Juniper/Arid petroglyphs

LA 12182 5800 Medio Ecotone: Juniper/Arid rock shelter; no cultural debris

LA 12189 5620 Sanchez Upper Sonoran Pinyon-Juniper masonry shelter; no cultural debris

LA 12194 5780 Medio Ecotone: Juniper/Scrub Oak/Arid masonry shelter

LA 12197 5570 Bland Upper Sonoran juniper petroglyphs

LA 12208 5750 Sanchez Ecotone: Juniper/Arid petroglyphs

LA 12209 5390 Sanchez Upper Sonoran Pinyon-juniper petroglyphs

LA 12214 6100 Rio Chiquito Upper Sonoran Juniper I masonry room; no cultural debris

LA 12216 5680 Rio Chiquito Upper Sonoranjuniper I masonry room; lithic scatter

LA 12222 5670 Sanchez Upper Sonoran Pinyon-Juniper I masonry room

LA 12223 5710 Sanchez Upper Sonoran Pinyon-Juniper 1 masonry room

LA 12226 5620 Rio Chiquito Upper Sonoran Juniper 3 masonry rooms

LA 12232 6090 Rio Chiquito Upper Sonoran Juniper isolated wall

LA 12233 5970 Rio Chiquito Upper Sonoran juniper I masonry room; no cultural debris

LA 12234 6700 Sanchez Upper Sonoran Pinyon-Juniper 1 masonru room; lithic scatter

LA 12237 5860 Rio Chiquito Ecotone: juniper/Arid rock shelter; no cultural debris

LA 12-58 5840 Rio Chiquito Ecotone: Juniper/Arid 1 masonry room; no cultural debris

LA 12245 5730 Rio Chiquito Upper Sonoran Juniper terraces

LA 12567 5360 RGf/WRC Upper Sonoran Arid I masonr room

LA 12576 5400 Alamo Ecotone: Riparian/Arid rectangular structure; shrine; lithic scatter

LA 12594 6880 Canada del Bucy Upper Sonoran Pinyon 1 rubble mound

* LA 12597 6880 Pajarito Upper Sonoran Pinyon 1 rubble mound, 8-10 rooms

LA 12599 6630 Canada del Bucy Upper Sonoran Pinyon 4 noncontiguous rooomblocks, 16-40 rooms;
shrine

LA 12601 n.d. Mortandad Upper Sonoran Pinyon I rubble mound

* LA 12603 6740 Sandia Upper Sonoran Pinyon 2 noncontiguous roomblocks, 6-8 rooms

LA 12617 6820 Potrillo Upper Sonoras Pinyon 1 rubble mound

LA 12618 6820 Potrillo Upper Sonoran Pinyon 1 rubble mound

LA 12619 6760 Water Upper Sonoran Pinyon 3 rubble mounds

LA 12620 6720 Pouillo Upper Sonoran Pinyon 7 rubble mounds

LA 12621 6740 Water Upper Sonoran Pinyon 2 rubble mounds

LA 12622 6750 Water Upper Sonoran Pinyon 1 rubble mound

LA 12623 6760 Water Upper Sonoran Pinyon I rectangular roomblock

LA 12627 6840 Pajarito Upper Sonoran Pinyon 3 rubble mounds

LA 12628 6860 Potrillo Upper Sonoran Pinvon I rubble mound

LA 12631 6780 Potrillo Upper Sonoran Pinyon trap

LA 12632 6880 Potillo Upper Sonomn Pinyon 2 rubble mounds

LA 12633 6820 Pajarito Upper Sonoran Pinyon 2 rubble mounds

LA t2634 6820 Pajarito Upper Sonoran Pinyon I rubble mound
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TABLE ULIA.7 (con't)

SITE ELEV. DRAINAGE ECOLOGICAL COMMUNITY DESCRIPTION

LA 12635 6760 Pajarito Upper Sonoran Pinyon 1 rubble mound. 2 rooms (?)

LA 12638 6750 Pajarito Upper Sonoran Pinyon 2 rubble mounds

LA 12642 n.d. Sanchez Upper Sonoran Pinyon n.d.

LA 12644 7000 Water Upper Sonoran Pinyon 15 rooms; lihic scatter

Lk 12645 7340 Pajarito Transition: Pond--osa isolated wall

IL 12649 7050 Potrillo Upper Sonoran Pinyon 2 rubble mounds

LA 12650 n.d. n.d. Upper Sonoran Pinyon small site (torreon-ike)

LA 12651 7100 n.d. Upper Sonoran Pinyon I rubble mound; isolated wal

L.k 12652 7100 n.d. Upper Sonoran Pinyon masonry room (?)

LA 12653 7100 n.d. n.d. 3 rubble mounds, 8-9 rooms: 2 disinct
components

LA 12654 7350 Pajarito Transition: Ponderosa small site (torreon-like)

LA 12636 7300 Water Upper Sonoran Pinyon 4 rooms

L k 12657 7200 Ancho Transition: Ponderosa 7 rubble mounds, indeterminate number of
rooms; "torreon'

LA 12663 6400 Canada del Buey Upper Sonoran Pinyon shrine: petroglyphs

LAk 12669 n.d. Ancho Transition: Ponderosa n.d.

LA 12674 6650 Ancho Transitiion: Ponderosa 1 rubble mound, 2 rooms

L 12678 6400 Ancho Upper Sonoran Pinyon 2 contiguous rooms

LA 12687 6860 Ancho Transition: Ponderosa I rubble mound; 34 rooms

LA 12692 6720 Water Transition: Ponderosa 1-2 masonrv rooms

LA 12693 6720 .Ancho Transition: Ponderosa pit

LA 12695 6420 Ancho Upper Sonoran Pinyon 1 room

LA 12697 6400 Water Upper Sonoran Pinyon 2 rooms

LA 12698 6400 Water Upper Sonoran Pinyon scattered masonry shelters; terraces

LA 12699 6500 Water Ecotone: Pinyonljuniper 2 noncontiguous roomblocks. 11-12 rooms

L. 12703 6800 Water Upper Sonoran Pinyon petroglyphs

LAV 12704 6700 n.d. n.d. trap

. LA 12705 7375 Pajarito Upper Sonoran Pinyon rubble mound; "torreon"
LA 12708 6600 Pajarito Upper Sonoran Pinvon shrine; check dams; petroglyphs

LA 12709 6600 Water Upper Sonoran Pinyon 2 noncontiguous roomblocks

LA 12722 7080 n.d. Upper Sonoran Pinyon 6-8 rooms; "torreon"

Lk 12723 6875 n.d. Upper Sonoran Pinyon 3 rooms

LA 12724 6450 n.d. Upper Sonoran Pinyon shrine
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111.2
An Historical Perspective on Adaptive Systems in the
Middle Rio Grande

EMILY K. ABBINK and JOHN R. STEIN

INTRODUCTION a general setting for the archeological remains in the study
area; 2) to refine temporal placement of archeological

The Historic Period of the Southwest (A.D. 1540 to manifestations into political phases as defined by the
present) is characterized by considerable societal corn- historic documentation; 3) to help generate questions of
plexity and rapid change. During this period, much of an explanatory nature to direct further archeological in-
the structural complexity in social, economic and politi- vestigations, and 4) to compare the historical and archeo-
cal behavior of human populations is a function of cul- logical data base and assess the utility of each with
tura diversity which is manifest among the Puebloan, reference to established research considerations.
Apachean. Hispanic and Anglo inhabitants of the region.
Changes in the organizational relationships among these Written documentation of Rio Grande populations
populations at local and regional levels can be seen as a indicates that changes in subsistence-related behavior
function of their articulation with Hispanic and Anglo were greatly accelerated during the Historic Period. Ex-
nation-state political and economic systems through planation of the complex nature and intricacies of these
time. changes, especially on the local level, can only be under-

stood through the study of various controlling nation-
With respect to New Mexico, the city of Santa Fe state systems which affected indigenous Middle Rio

served as the primary political and commercial center Grande populations. Therefore, major political events
from which both Hispanic and Anglo nation-state systems which signified changes in nation-state administration
attempted to exercise control over inhabitants of sur- of the region were employed to segment the Historic
rounding regions. The study area, while situated in close Period into seven temporal phases:
spatial proximity to Santa Fe, encompasses a geograph-
ical area largely peripheral to this and other major popu- Spanish Exploration Phase A.D. 1540-1598
lation centers throughout the Historic Period. Spanish Colonization Phase A.D. 1598-1680

Pueblo Revolt and Reconquest Phase A.D. 1680-1692
White Rock Canyon, in particular, constituted a geo- Spanish Colonial Phase A.D. 1692-1821

graphical boundary between two Puebloan linguistic and Mexican Phase A.D. 1821-1846
settlement districts along the Rio Grande Valley-the United States Territorial Phase A.D. 1846-1912s New Mexico Statehood Phase A.D. 1912-
Tewa to the north and Keresan to the south; and later
this region constituted a similar boundary between the present
Hispanic Rio Arriba settlements to the north and Rio The social, political, economic and settlement trends
Abajo settlements to the south. White Rock Canyon, throughout the Historic Period were sufficiently complex
and the jemez Mountains directly west of the canyon, in nature to necessitate the use of a variety of diverse
constituted an operational boundary between the His- materials in order to derive desired types of information.
panic and Puebloan settlements along the Rio Grande The extent and nature of the written documentation
and Navajo populations to the west; and as late as 1943, dealing specifically with the region as a whole, and the
a portion of the study area was selected because of its study area in particular, varied considerably through
perceived isolation as the site of the Los Alamos research time. There is, however, a consistent paucity of data
community. dealing directly with subsistence behavior of the rural

historic populations of the Rio Grande Valley. This is
It was, therefore, expected that the study area poten- due to documentary bias and the vagaries of preserva-

tially would exhibit an archeological record reflecting to tion of official records. As a result, documents use-
some degree the activities of nearly all populations and ful for delineating data relevant to specific subsistence
political phases characteristic of the Historic Period in behavior in the study area is sketchy or not readily avail-
New Mexico. Because of its peripheral geographic loca- able. Further archeological investigation is. therefore,
tion, it was felt, however, that the study area could not necessary to help outline extant systemic processes.
be expected to reflect the total range of adaptive behav-
ior exhibited by any given population within the region Primary sources such as Church records, documents
during any particular phase. For this reason, an attempt from the Court of Private Land Claims and census records
was made to develop an overview of political, economic were utilized to provide a descriptive record of socio-
and social processes operative during the Historic Period economic systems operative in the study area. Secondary
from a larger regional perspective. Such an overview materials in the form of translated and edited journals.
would then provide a basis for evaluating the archeolo- and collated materials of an explanatory nature, were
gical record of those processes manifest in the study area invaluable in isolating trends in adaptation and gathering
itself. general insight into particular phases.

Accordingly, a survey of the historic documentation Information contained within the court dockets per-
relevant to the study area was undertaken: 1) to provide taining to the New Mexico land grants was extremely
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useful in reconstructing changes in land status within the mostly in large compact towns with a central plaza sur-
study area, although there was much confusion surround- rounded by multi-storied, terraced dwellings (New Mexico
ing the resolution of the land grant problem during the State Planning Office 1973a:8). Neighboring mobile
Territorial Phase and the possibility of fraudulent records. Apachean groups from the mountainous regions and

plains, adjacent to the Rio Grande valley, often wintered
The following overview will treat the Historic Period at these Pueblo villages (Winship 1896:527).

as seven phases which correspond to periods of political
and economic articulation of the region with various Political Structure of Indigenous Populations
nation-state systems. In order to delineate information
concerning changes in subsistence-related behavior at the Spanish documentation indicates that each pueblo
local level, as a result of sub-regional articulation with was politically autonomous with a sufficient internal
these larger systems, an attempt will be made to outline structure to dictate policies regarding intra-pueblo and
relationships between political, social and economic pro- extra-pueblo affairs (New Mexico State Planning Office
cesses for the New Mexico region as a whole; and to 1973a:15). Other sources suggest that the Pueblos sus-
discuss the degree to which those processes are reflected tamed relationships with other Pueblo villages and
in the historical record of the study area itself. It is hoped Apachean groups. For example, Cochiti shared religious
that through this procedure the critical necessity of economic and linguistic ties with other Keres villages, in
archeological research as an avenue of historical explana- addition to maintaining alternating friendiy and hostile
tion will be made apparent. relationships with various Apachean and Puebloan groups

(Forbes 1960:239, 250). Direct historical documentation
EXPLORATION PHASE which deals with these relations or with Apachean poll-

1540-1598 tical systems from this period is sparse.

Introduction Economics and Trade

The Spanish Exploration Phase, initiated by Historical records indicate that the primary subsistence
Coronado's expedition in 1540. was characterized by a base of the Pueblo economic system during the 1500's
series of campaigns into the New Mexico area which were was the agricultural production of corn, beans and
undertaken as quasi-entrepreneurial exploratory surveys, squash. Although Spanish accounts are vague, they sug-
Sponsored both by private citizens and the Crown, the gest that each Pueblo village was largely economically
object of these surveys was to assess the mineral wealth self-sufficient. However, there are indications that the
of the northern frontier of the Mexican Viceroyship. Pueblo strategy for meat procurement was heavily depen-
Three of the campaigns apparently made contact with dent upon Apachean trade of buffalo and deer products
Cochiti Pueblo: Coronado in ca. 1540; Chamnuscado- for which the Pueblos regularly exchanged vegetable
Rodriguez in 1581, and Espejo in 1582 (Lange 1959: foods (Forbes 1960:119).
8-9). Despite the introduction of European domestic
livestock and firearms by these early Hispanic expeditions, The archeological evidence demonstrates that manu-
the pre-existing indigenous adaptive systems remained facture and distribution of pottery also played a role in
largely unaffected by Spanish contact. Southwestern economics (Warren 1970, 1973: Snow

1973e, New Mexico State Plannin3q Office 1973a:6).
Although these early quests for mineral wealth in As documented during later periods within the study area,

New Mexico were unsuccessful, the explorers did return Cochiti traded regularly with other Keres Pueblos for
with diaries concerning the native peoples and the poten- ceramics and blankets, and with the eastern plains
tial for settlement and indigenous labor. Much of this Pueblos for salt (Lange 1968:152-3; Forbes 1960:94).
material is fragmentary and each account was biased by Domesticated turkeys and dogs were also important in
the exact nature of the expedition and the abilities of prehistoric subsistence strategies (Hammond and Rey
the chronicler. Nevertheless these diaries provide a des- 1966:172. 257; New Mexico State Planning Office
criptive picture of the various groups comprising the pre- 1973b:17).
historic populations of New Mexico. Summary

When possible, translations of the original diaries and
other primary sources were utilized. While these latter From early historic records, it seems that the 16th
works were helpful, few actually dealt with our areas of century explorers, seeking mineral wealth for Spain and
interest. personal profit, had little direct impact upon the political

and economic systems operative in the Rio Grande area.
Indigenous Settlement Distribution This was particularly true of Cochiti, which was off the

main expedition routes (Lange 1959:8). Since the indige-
The Spanish explorers of the American Southwest nous populations did not exploit precious metal mineral

encountered several concentrations of Pueblo peoples: resources, and the explorers did not farm or actively
the most populous of which stretched for 325 kilometers hunt during this phase, there was little competition or
along the northern Rio Grande from the southern vicinity disruption of pre-existing food procurement systems.
of Belen to Taos in the north. This area included over
forty separate villages in seven linguistic districts Even the horse and the cart, as new modes of trans-
(Wendorf 1954:200). Cochiti was one of seven towns portation, and firearms, as a new method for hunting
noted in the Keres linguistic district, and defense, ,vere not functionally introduced at this

time, although they later had a profound impact on the
These villages were generally clustered along the Rio indigenous populations. Except for imparting general ill-

Grande and its tributaries in order to facilitate farming. will through forceful requisitioning of winter food
Although many small seasonally occupied field houses supplies and quarters (New Mexico State Planning Office
were located at distant sites from the village and near the 1973a:12), there is little historical evidence that indige-
fields (Lange and Riley 1966:265), the people lived nous populations were substantially altered during this
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phase. It was not until the following period of coloniza- The historic records from this phase are largely Church
tion, when the Spanish began settling the same lands of and military supply records. Other documents include
the Rio Grande and competing for agricultural surpluses, land transaction papers and tribute tallies, many of
that the Indians became affected. which were designed to mislead Spanish officials for

personal profit or to cover political blunders. Most
COLONIZATION PHASE sources utilized were secondary in nature, but few dealt

1598-1680 with the particular problems outlined. A good possibility
exists that the Pueblo Revolt of 1680 may have resulted

Introduction in the destruction of many records dealing with this
phase.

The period between 1598-1680 is usually referred to
as the "Colonization" phase by historians despite the fact Political Structure
that Santa Fe comprised the only viable Spanish settle-
ment during the 17th century. the term "Colonization" With effective settlement, New Mexico became part
is thus employed within this report only for consistency of the Viceroyality of New Spain. and all the adminis-
with other historic documentation. trative machinery of European imperialism was intro-

duced. A dual governmental program to manage taxation
The Colonization Phase was characterized by the was employed which involved the State on the executive

introduction of a labor exploitative system which unlike level and the Church on the local level. The secular
the earlier expeditions for mineral wealth, profoundly administrative branch included a Viceroy-appointed
aifected the indigenous populations. For example, governor who was responsible for assignments of land
during this time, pre-existing indigenous economic stra- and water rights, military maintenance, preventing
tegies were either overtaxed (in the case of the Pueblo citizens from leaving the province, establishing roads and
agricultural system) or altered (in the case of trade rela- forts, and continual promotion of the missions (Scholes
tions) in order to reroute goods for the support of the 1935:76). An Alcalde Mayor was delegated to each
Spanish Empire. During this phase, horses and firearms Pueblo linguistic district to assist the governor in regu-
were effectively introduced as were European crops and lating tribute. The Pueblo of Cochiti, for example, was
metal tools. These changes profoundly affected indige- administered through the Keres District Alcalde who was
nous strategies of transportation, defense, food procure- answerable directly to the governor in Santa Fe.
ment and production. Meanwhile, the ecclesiastical branch attempted to

Internal problems between the Church and State, the Europeanize the Pueblos religiously, culturally and
two administrative arms of the newly superimposed economically through the establishment of Franciscan
Spanish politico-economic system, arose concerning missions at each village (Bolton 1962:13). As Indian
issues of taxation and land use. These characteristics pre- agents, the Missionaries attempted to stabilize the fron-
%-ailed throughout the Colonization Phase, the ramifica- tier with civilized and Christianized self-supporting
tions of which culminated in the Pueblo Revolt of the Indians (Bolton 1962:13). The ecclesiastical and secular
1680's. branches of the government thus formed a dual paternal-

istic superstructure which taxed the indigenous popula-
Disappointed by the lack of mineral resources found tion through the missions and the -lcaldes. This system

in New Mexico, Spain would have abandoned further thus harnessed the available labor force to support both
development of the land-locked province except for provincial officials and the empire (Taylor 1975:191).
glowing reports of missionary potential by the friars
(Scholes 1930a:93). The Crown assumed full responsibility for the mission

program, supplying the Franciscans with periodic cara-
Soon after the last exploratory party, a Spanish vans. The military-secular officials, however, were cor-

administrative party returned in 1598 under Onate to pensated for their services mostly through grants of

implement a new policy involving the harnessing of encomiendas, large land tracts, in lieu of salaries. These
grants also included mines, mills and salt and lime•in digenous labor forces. T his new adm in istration shaped dep sts ayl o r 19 75 :194) through which an t rb and m

the course of events in the province and the study area eposits (Taylor 1975:194) through which tribute and
throughout the 17th century. To manage this new system services could be extracted from residential Indians
of labor taxation, the administrative capitol of San (Scholes 1935:78). The combined effect of the Mission
Gabriel de Yunque was established on the Chama River and Encomienda systems imposed a double tax on the
near the northern end of the colony. In 1610. this indigenous population and collected most of the Pueblo
capitol was relocated to the more centralized settlement surplus of corn and cotton (Forbes 1960:128).
of Santa Fe. T[his superimposition of the Spanish system
upon the New Mexican Indian populations thus repre- The Spanish further established themselves as middle-
sented a sudden thrust of European power over 1000 men in the flow of goods between Apachean and Pueblo
kilometers north of the Mexican frontier, and articulated groups. This system was not as successful in the New
the province both politically and economically with Mexican province as in the rest of the Empire, because
Mexico and Spain. (Menig 1970:11). of colder climates and less surplus. Further, Church and

State were also frequently in conflict over the taxation
Due to a faltering economy. Spain was reluctant to issue, and often each worked to undermine the efforts of

sponsor families as colonists and only supported ventures the other.
for wealth. As a result. New Mexico made little".progress" as a colony during this period attracting mis- Most secular officials were. therefore, in trouble
sionaries, enterprising administrators and military pro- either with the Church for taxing too much. or the State
fessionals, rather than homesteaders (Scholes 1935:96). for taxing too little. For example, Juan Varela de Losada,
Franciscan efforts at Europeanizing and Christianizing Alcalde Mayor for the Keres region in the 1660's (and
the Pueblo population were greatly hampered by these probable occupant of LS 591), was forced to flee to
"enemies of all classes of labor" (Forbes 1960:115). Casas Grandes due to difficulties with various governors
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(Snow 1973d:41; Chavez 1954:111). Such problems be- and livestock. Through raiding the Navajos developed a
tween Church and State officials, concerning Indian labor sheepherding industry, and the eastern plains Apaches
and land control, encouraged competition between these obtained Spanish horses for trade (Forbes 1960:191).
two governmental bureaucracies and led to deteriorating
relations in the province during the end of the 1600's. Spain's restrictive economic policies, stemming from

domestic financial problems, forbade trade outside the
Settlement Pattern colony and thus greatly curtailed trade opportunities

which were open to the Pueblos before Spanish settle-
The implementation of a labor-based economic ment. However. many inter-community and inter-

strategy resulted in Spanish settlements which were regional exchange systems still operated. with or without
situated close to existing Pueblo villages. The establish- license. 'he only government sanctioned source of Euro-
ment of Spanish settlements in close proximity to the pean goods was the mission supply caravan, which
Pueblos guaranteed economic, mission and defensive arrived from Mexico every three to five years with
support for Spanish citizens. The total Spanish population ecclesiastical equipment. paper, tools and hardware
never exceeded 2500 during this phase (Scholes 1935:96). (Scholes 1930a:95). These supplies were distributed only

among the missions, for New Mexican secular officials
A.1 lands ultimately belonged to the Spanish King. were expected to Live on Pueblo tribute. New Mexican

Portions of the domain were granted through the gover- governors and military officers soon regarded the empty
nor for occupation and use to Spanish citizens, the sub- returning caravan wagons as a means to transport hides.
ject taking the rent and profits (Simmons 1969:9). The woolen and cotton goods, salt, pinyon nuts, wines and
principal area of settlement during this phase was the slaves illegally to northern Mexican mining communities.
Rio Grande river valley from Santa Fe to Belen. This was In return for such New Mexican products they could
the heaviest concentration of arable land and Pueblo obtain European food items and badly needed manu-
population, and offered the greatest potential for profit. factured goods (Scholes 1930a: 188, 1935:82). From its

founding in 1610, Santa Fe was the northern terminal
During the 17th century, the only formally organized and distributing point for the province of New Mexico

Spanish community in the province of New Mexico was (Bloom 1937:214). There was little circulation of
Santa Fe. Land grants were made to a number of money so trade operated under the barter system
Spanish families; the more affluent of which founded (Scholes 1935:109-111).
haciendas. Thus many isolated and often fortified hacien-
das (such as LA 34 and LA 591). housing extended Locally, movement between the Pueblos was restricted
families and servants, were established adjacent to Indian (Forbes 1960:139) and although the Pueblos continued
lands. These haciendas were large, in contrast to later some trade with the Apache and Navajo and acted as
farmsteads, and required a considerable labor force in agents for the Spanish in such trade, the Pueblos them-
their operation (Simmons 1969:10-11). selves could not let the Apache into the villages to trade.

This forced the Apachean groups to step up hostilities
Regarding the Pueblo settlement pattern, the Spanish to obtain more food. a practice which inc'eased through-

aimed to consolidate many Pueblo villages in order to out the 1600's as horses and firearms became more
facilitate mission activities, administration and taxation available.
(Hammond and Rey 1966:51). Simultaneously, the
Spanish generally alienated Apachean groups from Thus the Spanish acted as middlemen between the
Pueblo settlements through mission policies protecting Apache and Pueblo flow of goods and skimmed off the
Christian Indians from non-Christian groups and trade Pueblo food surplus which was formerly stored or
regulations which limited inter-village travel. Such pro- traded to the Apacheans. The Spanish then traded this
grams forced the Apacheans to withdraw from the surplus to the Apacheans for a profit, thereby disrupting
immediate Rio Grande area and cut off their economic the food exchange system enjoyed prehistorically.
and social relations with the Pueblos (Forbes 1960:158). Raiding, an adaptive response to this newly imposed

system, further served to aggravate Spanish-Indian rela-
Economics and Trade tions and to deplete agricultural surpluses required for

* Pueblo sustenance and Spanish tribute. Pre-e.isting trade

Agriculture formed the economic base for the Pueblos relations were thus greatly curtailed by the rerouting of
and. therefore, the Spanish in the 17th century. Farming goods to Santa Fe and Mexico in the Colonization Phase.
tended to be of a subsistence nature, without established
one-crop exploitative plantations (New Mexico State Summary
Planning Office 1973b: 17). The Spanish depended solely
upon Pueblo agricultural tribute, Apache slaves and hired The Spanish administrative plan in the 17th century
servants for survival (Scholes 1935:81). The introduction politically and economically articulated New Mexico with
of the European cart and the iron plow contributed to Mexico, Spain and Rome by means of unwieldy bureau-
agricultural production. cratic frontier civil and mission institutions. This dual

program, involving Church and State, attempted to unite
Sheep herding was introduced, and the Spanish began the indigenous populations through Hispanic military

to trade wool both locally and with Mexico. Horses and officials under a single governmental and economic stra-
cattle also altered transportation and pre-existing subsis- tegy to support the nonindustrial state of Spain. This
tence systems. In seeking to isolate Pueblo surplus for strategy, which imposed a double tax on the pre-existing
their own use, the Spanish substituted domestic meat Pueblo agricultural economy, proved too exacting upon
for wild game as the primary meat source for the Pueblos. a system which yielded little surplus and relied upon
This disrupted the closely integrated Apachean and trade for food procurement. In addition, famine and
Pueblo trade as it provided Puebloan populations with epidemics of the 1660's greatly reduced the indigenous
an alternative meat and hide source. In response to this labor force as well as increasing Apache raiding for agri-
policy, most Apachean groups were forced to adopt a cultural produce (Simmons 1969:11). The prevailing
strategy of raiding Pueblo villages for agricultural produce scene, then. in the 17th century included overtaxation,
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leading to Pueblo and Apache unrest, increasing strife Politically, the Indians of New Mexico were suddenly
between Church and State over taxation and Indian cut off from Mexico and former trans-world connections.
relations issues, and a serious lack of political or However, through the implementation of the above
economic support from the Viceroy. All of these factors defensive strategy against Spanish retaliation, they did
contributed to conditions which were ripe for revolt, not return completely to the autonomous governmental

systems described in early historical accounts. Some
PUEBLO REVOLT AND RECONQUEST PHASE European political influence remained as Indian gover-

1680-1696 nors attempted to keep the Rio Grande united during
the next twelve years from the centralized Palace of the

Introduction Governors in Santa Fe. Individual rivalries soon surfaced,
however, which led to internal dissenuon and weakened

Political and ecclesiastical competition, little financial political cohesiveness (New Mexico State Planning Office
aLid or guidance from Mexico, combined with problems 1973a:15).
concerning the enforcement of laws regarding humane
treatment of indigenous populations, had created much Meanwhile in El Paso, the New Mexicans, as part of
discord among the provincial administrators during the the province of Nueva Vizcaya, waited for permission
preceding phase. Suppression of Pueblo religion, inter- from the Viceroy to return north (Hackett 1942a:cviii).
ference with pre-existing trade and food procurement Several campaigns for reconquest were initiated, but
systems, aggravated by famine and disease, further proved unsuccessful. Little is known historically about
served to alienate the Puebloan and Apachean groups either the indigenous New Mexican or fugitive adaptive
from the Spanish bureaucracy. Simultaneously, logistical systems which were operative during this time.
support from Mexico and Spain was minimal. Security
was weakened as many New Mexican Hispanos had Economics and Trade
already abandoned the province, relocating to the Casas
Grandes area to avoid oppression (Hackett 1942b:19, Formal trade networks and communications with
69). Mexico, which had been to the Indian disadvantage, were

severed during the revolt. There remained much inter-
Those accounts which were utilized to summarize the action between Pueblos and Apaches. Apaches traded as

character of this phase, were primarily letters and second- well to the south for horses stolen from the Spanish
ary works based upon diaries of the fleeing Hispanos and (Forbes 1960:190-191). It is doubtful that many of
accounts of the De Vargas reconquest of the colony, the aboriginal contacts maintained prior to Spanish
This information suggests that the period of revolt was entry were reestablished, although New Mexico was now
characterized by a short-lived political unity among the free to trade to the north, east and west. Barter for salt,
Pueblo and Apachean groups, and an ensuing return to buffalo products, corn, woven goods and pottery con-
pre-contact systems. The revolt was not confined to New tinued between Pueblos and non-Puebloan groups.
Mexico, but spread as well to northern Mexican groups
as a response to in-migrating Hispano fugitives from New During the years of independence (1680-1692), there
Mexico (Forbes 1960:201). Except for French penetra- was a general return to subsistence farming and herding.
tion into Texas during this phase, which posed a threat Although most trappings of the mission and secular
to northern Mexican mines, it is possible that the pro- administrative institutions were eradicated (Forbes
vince of New Mexico might have remained independent 1960:189), the effect of Spanish settlement remained
indefinitely (Forbes 1960:211). clearly evident in the retention of European crops, horses,

sheep and cattle.
Taking advantage of the Spanish situation, the Pueblos

, and Apaches united in 1680 to remove the remaining Independence was short lived. By 1692, the Spanish
* Hispanos and all vestiges of their influence. This well- were organizing a systematic reconquest of New Mexico

planned revolt was a political, religious and economic under Diego De Vargas (New Mexico State Planning
phenomenon aimed at restoring pre-contact ways of life. Office 1973a:15). The Spanish force was strengthened
As the Spanish were driven south, most Pueblos aban- by reenlistment of settlers from the Casas Grandes area;
doned their villages close to the river and regrouped in each recruit was issued axes, hoes and a plow (Hackett
more defensible, less accessible locations. Others joined 1942b:94).
the Hopi and Navajos to the west. The Cochiti took an
active part in the revolt, withdrawing to the nearby mesa De Vargas soon controlled the Palace and in 1693,
of Potrero Viejo with allies from Santo Domingo, San returned to El Paso with the intention of enlisting more
Felipe, Taos, Picuris and San Marcos to construct the settlers and Franciscan missionaries. The new settlers met
large village of Kotviti, LA 295 (Flvnn and judge armed resistance in Santa Fe and. though the Palace was
1973:6). recaptured, Pueblo resistance was not broken for three

more years. De Vargas burned the village of Kotyiti in
Meanwhile. the surviving Spanish fled southward to 1693, forcing the Cochiti and their allies back to their

the El Paso and Casas Grandes regions where they former villages along the Rio Grande,
encountered many ex-citizens from New Mexico who had
also sought asylum. Overnight, 2.000 new refugees from However, in 1696, the Pueblos again revolted and
the north, including Spanish officials, Mexicans, sympa- many Cochiti fled to Old Kotviti. With the arrival of
thetic Pueblos and Apache slaves and servants descended Spanish troops, the refugees dispersed to Navajo settle-
on the area, taking the lands of the Mansos, Sumas, and ments and to the Keresan village of Acoma. From there.
Janos (Forbes 1960:183). These new refugees were for- they folinded the village of Laguna as a permanent settle-
bidden to scatter and were concentrated in El Paso under mca t in 1697 (Forbes 1960:265, 267).
the governor to facilitate future plans for reconquest
(Hackett 1942a:cviii). Thus, during the twelve year independence from

Spanish control, Pueblo populations, particularly those
Political Influences villages located within the middle Rio Grande valley,
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underwent significant changes in distribution. Many that which was employed before the revolt. While a simi-
groups relocated to areas controlled by the Western lar dual civil and religious administrative structure was
Pueblo or Navajo peoples which were well-removed from reestablished, the Crown promoted Hispano and Hispano-
effective Spanish control. Settlements, established during Indian settlements on a large scale in New Mexico through
this period and subsequently in the early 18th century the implementation of a land grant system aimed at in-
by refugees from the reconquest, were characterized by creasing the Spanish population. For example, through
isolated locations. Although in easily defended areas, the grants of settlement tracts, many Tlaxcalan families
they were less conducive to agricultural pursuits than the were encouraged to emigrate from Mexico in the early
Rio Grande Valley. Those Spanish colonists who returned 18th century to serve as troops and agents with the
to New Mexico from El Paso found it impossible to con- Apachean groups (Gibson 1967:189). The land grants
trol the isolated Western Pueblos and hostile Apachean assigned both exclusive and common rights of agricul-
groups. The security of the Rio Grande Valley was con- tural and pastoral land usage to individuals and family
stanty threatened by these Apaches and the sphere of groups in contrast to the former labor and tithe rights of
Spanish influence was effectively confined to a narrow the encomienda system. The Pueblos were officially
band of valley bottom from Socorro to Taos. granted their lands at this time.

Summary Many of the Hispanic communities served as fortified
outposts for the more heavily populated Spanish areas

During the twelve year interval of Pueblo indepen- (New Mexico State Planning Office 1973a:16). The re-
dence. political, social and economic ties with Mexico suiting settlement pattern during this time period was
were severed completely. Indigenous populations most characterized by large numbers of extended families
likely attempted to reestablish relationships which existed clustering along the Rio Grande and its tributaries. These
prior to Soanish domination. That strong ties still existed settlers attempted to farm and herd their own land
between Pueblos and Apachean peoples is demonstrated parcels rather than depend upon Pueblo labor and food
in the strong blend of cultures characteristic of the procurement for support. However, many of the Hispanic
refugee period, due to interactions between Pueblos of land grants encroached upon Pueblo Indian land grants
the middle Rio Grande and Navajo groups to the north- despite governmental protection of the latter. Illegal. un-
west. titled settlers also infringed upon Hispanic land grants

until they were ousted (Simmons 1969:13).
Historical documentation of the twelve years following

the Pueblo Revolt in New Mexico is nonexistent. Similar- The new government was eager to establish new towns,
ly, for the period following the reconquest, there is very and settlements were initiated during the 18th century
little written documentation concerned with ethno- in regions which had not previously known Hispanic
graphic description outside the immediate sphere of occupation (Simmons 1969:12). Thus the labor exploi-
Spanish influence. Knwoledge of this period is generally tation policy of the preceding century was exchanged,
confined to archeological investigations of refugee sites. after the revolt. for one of land exploitation as the pri-

mary economic adaptive system. This strategy of popu-
COLONIAL PHASE lating the frontier was largely designed to buffer the

1696-1821 northern Mexican mines from French and Apachean
incursions.

Introduction
White Rock Canyon served as a common boundary to

With the reestablishment of Spanish control, New five land grants established in the early 1700's. These
Mexico resumed its colonial frontier articulation with included the La Majada grant, awarded to Jacinto
Mexico and Spain. A new land use system for New Sanchez in 1702 (Twitchell 1914a:230, 318); the Caja
Mexico, which de-emphasized the encomienda and del Rio grant, awarded to Nicolas Ortiz in 1742
mission land utilization systems operative prior to the (Twitchell 1914a:318); the Ramon Vigil grant, awarded
revolt, was introduced. This new land tenure system en- to Captain Pedro Sanchez in 1742 (Surveyor General
couraged settlement by Hispanic colonists, particularly Reel 16, Report 38); the Canada de Cochiti grant.
in the central Rio Grande region. Another trend was the awarded to Antonio Lucero and a number of Mexicanprogressive weakening of the Spanish Empire and the families in 1732 (Twitchell 1914a:469); and the Rito de

subsequent loss of power in the New World. los Frijoles grant, awarded prior to 1742 to .-%ndres
Montoya (Surveyor General Reel 25, Report 113).

The nature of the historical information for this period
is quite detailed and specific with regard to certain The La Majada, Caja del Rio and Ramon Vigil grants
aspects of colonial adaptive systems. The archives, both encroached upon the surrounding Pueblo land grants of
Surveyor General and Court of Private Land Claims ma- Cochiti, Santo Domingo and San lldefonso. and were
terial yielded many descriptive passages concerning the characterized by nonresidential land owners who rented
land grant litigation in the study area, although exact lo- the land to sheepherders (Court of Private Land Claims,
cations and references regarding grants are often difficult Reel 37, Report 39). This economic strategy of renting
to interpret. In addition, many primary and secondary land and employing sheepherders, which was fostered by
works deal with the financial problems of the Spanish Mexican wool markets and the increasing Hispanic labor
Crown and resulting colonial autonomy. Little informa- force, dictated land usage in many Spanish settled areas.
tion exists concerning the political and economic organi-
zation of New Mexico's rural indigenous populations or In contrast to these neighboring grants. the Canada de
Hispanic homesteaders during this period. Cochiti settlement consisted of a loose agglomeration oi

small farmsteads, or ranchos, lining the Rio Chiquito for
Land Settlement several leagues. This kind of settlement was characteris-

tic of many frontier communities during the Colonial
During the 170 0 's. the Spanish provincial adminis- Phase and constituted a marked departure from the large

tration attempted a different exploitative strategy from and wealthy haciendas which were characteristic of the
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III.2 AN HISTORICAL PERSPECTIVE ON ADAPTIVE SYSTEMS IN THE MIDDLE RIO GRANDE

17th century. The shift from large land holdings, or which included land and labor, for the support of Spain.
encomiendas,. to modest farms may be attributed to the The Empire's absolute dependence upon colonial tribute
numerical decrease of Indian population and labor supply resulted in policies which restricted foreign trade from
with the increasing number of Hispanic colonists de- New Mexico and which channeled all goods south to
manding farmland in the Rio Grande valley (Simmons Mexico. During this phase, the citizens paid only a single
1969:11). Administered through the Cochiti mission and federal tax in the form of corn and woolens. These pro-
the Keres Alcalde, the Canada settlers maintained rela- ducts, together with Apache slaves, were traded regularly
tions with the Cochiti for trade since the Rio Chiquito in northern Mexican mining towns for metal tools and
often failed to supply enough water to irrigate the crops European goods.
Dominguez 1956:159). Cooperation among the residents

of Cochiti and the Canada settlers for defense against Another important aspect of New Mexican commerce
Navajo raids occurred later during the Colonial Phase as was the annual trade fairs held in Taos and Chihuahua.
well (Lange 1959:15). Herding was also an important These fairs served to circulate colonial and European
means of subsistence as evidenced by the Canada settlers' goods on a more local basis (New Mexico State Planning
dispute with Spanish troops over the grazing rights of Office 1973b:14). The Comanche traded buffalo pro-
Medlio Canyon (Flynn and Judge 1973:8). ducts, horses, mules and slaves as well as many French

products, such as guns, ammunition, tobacco, hatchets
Administrative Systems and tin vessels, which could not be obtained from Spain

kDominguez 1956:252). Pottery, weavings, corn,Spanish
Eighteenth century administrative trends which affect- bridles, cloaks, knives and salt were circulated in ex-

ed the study area included both military and mission change iDominguez 1956:252).
policies. Forts or presidios were established earlv in such
rural areas as Cochiti (Lange 1959:10). Often they were The Hispanic economic systems of farming and herd-
utilized to facilitate offensive campaigns of Spanish and ing were aimed both at sustenance and trade, although
Christian Indian troops to Apachean inhabited areas to much of the surplus was taxed through the federal tribute
kill or capture slaves for sale or personal use. As a result, system or owed to neighboring wealthy landlords. Even
Puebio-Hispano-Apachean relations were profoundly though a double tax system was no longer in effect.
affected; the Apacheans responded by raiding Hispano many Hispanic farmers were in debt.
and Pueblo settlements for agricultural produce, slaves
and Livestock. In attempting to monitor all circulated goods, the

Spanish essentially managed again to cut off most
Franciscan missions were reestablished at each Pueblo Pueblo-Apachean trade involving the exchange of faunal

and the resident friars again helped to organize labor for food resources for cultivated foodstuffs. Because the
the production of foodstuffs and cottage manufacturing Spanish implemented different policies regarding admin-
for Colonial trade and tribute (Bolton 1962:13). The istration of Pueblo and Apache populations, this system
Franciscans never achieved the degree of logistical sup- served to sever the Apache from Pueblo food sources
port or numbers they enjoyed before the revolt. By except through Spanish trade. This policy, combined
1788, there were only 30 friars in New Mexico (Simmons with the non-Christian slave trade business, continued to
1968:107). This was due partly to the secularization of force the Apacheans into raiding as a means of resource
the priesthood in 1798 (Chavez 1974:208) which freed procurement. Apachean raids thus accelerated through-
New Xlexico of an organized mission program. In addi- out the 18th century and resulted in extreme stress upon
tion, the missionariCs, acting in their capacity as Indian the economic base of the Hispano Pueblo economic
agents Largely ignored the neighboring Hispanic settlers system.
SChav,.z 1974:208). As aresult, the Brotherhood of Light
(,or Los Penitentes) became established during the late By 1776. Apache and Navajo raiding became so severe
1700's (Weigle 1971:1 15) in such rural communities as that to defend her domain Mexico placed the northern
Canada de Cochiti, Cochiti Pueblo and Pena Blanca. This provinces under separate military command (Worchester
secular organization sustained local. religious.judicial and 1975:23). In the 1780's, the Spanish attempted another
economic functions in a time of continued need through- strategy for dealing with the Apaches. Peace treaties were
out the remote Hispanic settlements of New Mexico encouragea and, despite Spain's economic problems, a
(Weigle 1971:114). semiregular government subsidy of food. supplies and

guns was provided to Apacnean groups. This resulted in
Thus the settlement pattern of the 18th century was a period of relative peace between 1790 and 1830 during

one of alternating clusters of Pueblo and Spanish land which ranching and some mining operations spread along
grants lining the Rio Grande and its tributary drainages, the northern frontier (Worchester 1975:28-29). This
Missions were located at each Pueblo which served both policy of government support was to prove important in
Indians and neighboring Hispanos: military posts were the following phases when subsidies were discontinued
established for defense. Various Apachean bands and raiding, again, became a severe deterrent to Hispano
surrounded the area, in response to pressures from the population expansion and trade.
Comanche in the east (Forbes 1960:192). Throughout
the 18th century, epidemics, drought and continued Summary
Apachean raiding caused periodic abandonment of many
ranchos and pueblos (Dominguez 1956:25 1). The Colonial Phase, as seen in the context of the study

area. is characterized by the following trends: the con-
Economics tinual influx of land-granted Mexican families competing

for irrigable lands with the Pueblos: the growing impor-
The long-range provincial economic strategy was to tance of wool as an item of exchange both locally and in

support a financially faltering, nonindustrialized Spain. Mexican markets: the Spanish policy of disrupting indige-
Because New Mexico seemed to lack readily accessible nous food procurement strategies in order to profit from
mineral resources, the Spanish were forced to aoapt their the distribution of goods: a resultLig increase in Apache
economic strategy to exploit other natural resources, raiding; and a growing trend towards local frontier auto-
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nomy with regard to political, economic and religious the former Spanish policy of absolute control, and
organization. As Spain's internal economy faltered, the resulted in a powerful group of families coming to
northern provinces were drawn together through lack of dominate New Mexican politics (Jenkins and Schroeder
support from Mexico. Political and economic influence 1974:34).
from abroad dwindled as fiancial stresses in the Euro-
pean countries decreased aid. Local awareness of political The loss of influence by the Catholic Church. through
revolutions in the United States and France helped to the lack of both Mexican and Spanish funding, fostered
foster ideas of independence from Spain and freedom rapid growth of the Los Penitentes as a local political
from crippling trade regulations, and social force in replacement. This quasi-religious group

became widespread in the isolated mountain Hispano

MEXICAN PHASE communities, providing many social services long neg-

1821-1846 lected by the Church. As a result, the Los Penitentes
soon became a powerful political and economic factor in

Introduction local political campaigns, representing the rural people as
the Church had done formerly, and a force to be

The beginning of the Mexican Phase is defined by reckoned with in the larger elections (Valdes 1971:7-8).

Mexico's political independence from the Spanish Empire Canada and Pena Blanca were both Penitente centers

in 1821. The phase came to an end in 1846 when the (Lange 1959:24). The Pueblos returned to an auto-

New Mexico area was annexed as a territory by the nomous political structure similar to that operative prior

government of the United States. to conquest.

Many political, economic and social trends which The Cochitn area remained under the Keres Alcalde
characterized the latter decades of the Colonial Phase jurisdiction as before, until 1828, when the Mexican
were accelerated during the Mexican Phase as the New government divided all of Mexico into departments,

Mexico area became increasingly autonomous in its gov- thereby dissolving the former states and territories. In

eminent, religious organization and control over trade the Department of New Mexico, the jurisdiction of eight

relations. Influence of Mexican governmental control alcaldes was merged into two, and later three prefecturas.

over the affairs of New Mexico lessened throughout the with Cochiti and the middle Rio Grande administered

Mexican Phase, as did the authority of the central through Santa Fe. However, by 1837 this plan proved

Catholic Church administration over local religious organi- unpopular, largely because Mexico attempted to exercise

zation. Restrictions upon trade relations between New control through the appointment of a Mexican governor

Mexico. the United States and Comanchero traders were and the levying of taxes. Local discontent culminated as

lifted, with the result that the economic structure of revolutionaries from Chimayo killed several cabinet

the region underwent considerable change. members at Arroyo Hondo and Santo Domingo, which
forced the Mexican governor to flee (Jenkins and

The historical documentation of the Mexican Phase is Schroeder 1974:42).

poor, in part due to the deterioration of a centralized

bureaucracy which had previously generated many During most of the Mexican Phase New Mexico was

records of government operations. The general literacy of dominated politically by Governor Manuel krmijo, who

the New Mexican population declined as well because of pocketed most of New Mexico's revenues and alienated

emigration of m.:nv Spanish citizens who had previously poor peasants and in-migrating American traders, both

held governm-rt posts, and the general collapse of Church JucTally and economcay. As Josiah Gregg, Santa Fe

influence. As a result, most primary documentation of Trail trader complained:
the phase was written by incoming Anglo traders who
had little familiarity with the language or cultural behav- the hapless litigant who has not the means to softenthe claws of the alcalde with a "silver unction" is

ior of the indigenous Indian or Hispanic populations. almost sure to get severely scratched in the contest,

no matter what may be the justice of his cause, or
Political Structure the uprightness of his character (Moorehead 1974:

159).
Unlike the Spanish rulers, the Mexicans did not utilize

a strictly exploitative strategy, either through taxation This type of policy, along with New Mexican duty

or homesteading, in their dealings with New Mexico, due charges on American trade items, was soon considered
largely to chronic internal disorganization and distance. an economic hinderan',: and helped to encourage
The only communications Mexico maintained with New American political interven ion in the following years.
Mexico were by channels of commerce and the mails
delivered to Santa Fe and Tome twice monthly (Bloom Settlement

1913-1914:15). Almost completely ignored by Mexico,
New Mexico was able to establish some popular self- In 1822, the total population of New Mexico approxi-

government and protection of civil liberties at this time mated 40.000 persons in 26 Indian villages and 102
i Valdes 1971:14). Indians were granted full citizenship Hispano plazas (Bloom 191311914:29, 31). The newly
and plans were initiated for a public school system evacuated Spanish citizens left behind Hispano, Pueblo,
(Jenkins and Schroeder 1974:37, 40). and Genizaro communities in much the same settlement

pattern as before, although the increased Apache raiding
However. Mexican rule scarcely altered the legal status forced some intermittent constriction of settlers into

or civil administration of New Mexico: even the current larger centers. According to postal records, Canada de
Spanish governor at the time of independence was Cochiti was considered a village. Cochiti and San
allowed to fmish his term. Later, the banishment of all Ildefonso as pueblos and alcaide seats. Bajada as a
Spanish citizens from the province (Weigle 1971:115) hacienda, Pena Blanca as a plaza. and Sile as a ranchito
forced the popular elections of certain local representa- (Bloom 191311914:14).
tives and appointment of native New Mexicans to the
office of governor. This was a marked departure from By 1835. Navajo attacks had become so severe, due
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largely to Mexico's failure to continue the aid program 1966:134). In return Mexican gold bullion or specie,
begun by the Spanish. that both settlements in the mules, horses, woolen products and flour were shipped
Canada Grant, El Rancho Viejo de Don Lucero and the east (Walker 1966:55).
village of Canada, were temporarily abandoned as the
residents moved to Cochiti and Pena Blanca for protec- Americans soon began to exercise much economic
tion tFlynn and Judge 1973:8). Other grants were also influence in New Mexico. both internally and externally.
aba..doned during this time, including the Caja del Rio Many Anglo immigrants settled in Santa Fe and Taos as
grant, in 1818 (Court of Private Land Claims Reel 37. merchants and bankers connected with Santa Fe Trail
Report 39) as the Navajo and Ute continued to raid trade. Anglo fur trappers. buffalo hunters and health
farming and herding districts to appropriate produce seekers also began to enter New Mexico in increasing
and prisoners. As Mexico lacked both the funds and frequencies. Scalp hunting and slave trading were also
power to administer an aid program, the nomadic tribes lucrative for Anglos. because the Mexican government
were again torced to step up raiding as pressures from paid a high bounty for Auachean scalps rather than
the east and north from in-migrating Anglos further funding major military canpaigns against the raiding
confined hunting grounds. Mexican rewards for Indian tribes. This varied economic articulation through the
scalps and slaves only aggravated the situation, and it Santa Fe Trail with the industrialized U. S. nation state
was not until well after the Americans assumed power soon led to strong political ties and helped ease American
that the Apachean groups were controlled, annexation in 1846.

During this phase, more land was granted than during Possibly more important than the Santa Fe Trail trade
the Spanish Colonial Phase. with more grants made to in local economics was the Comanchero trade, an out-
communities rather than individuals lWhite et al 1971: growth of the Taos trade fairs of the 1780's (Kenner
30). In addition, Governor Armijo illegally granted land 1969:52). The resulting trade proved essential for rural
to Americans (Jenkins and Schroeder 1974:44). By Hispanos and Pueblos, as the plains Comanche maintain-
1844, near the close of the Mexican period, New Mexico ed trade relations with eastern tribes having access to
was still divided into three districts, with those settlers American manufactured items, such as firearms, farming
in the central area, including the Cochiti region, tools, and cloth, at a time when these goods were not
numbering 12,500 and administered through Santa Fe available from other sources.
(Prince 1883:239).

Initially the trade between the Comanches and the
Economics and Trade Pueblos and Hispanos consisted of the exchange of agri-

cultural products, such as bread, flour, cornmeal, suear.
In 1803, prior to Mexican independence and acquisi- onions, dried pumpkins, tobacco and various dry goods

tion of New Mexico in 1821. the United States purchased (Kenner 1969:84-85) for plains products including
the Louisiana Territory from France. New Mexico was buffalo hides and tallow. The Comanche also dealt in
now no longer buffered by this vast. unexplored eastern horses, trading them to eastern tribes for American guns,
country nor protected by Spanish troops from direct blankets, powder, lead and cloth, which were in turn
contact with the expansion-minded United States. a traded in New Mexico (Kenner 1969:85). In addition.
position which was to shape the economy and soon the the Pueblos maintained trade relationships with such
politics of the Southwest. Americans had long been tribes as the Sioux, Cheyenne, Araphao, Crow. Ute, and
interested in the mines of northern Mexico and a trans- Shoshone (Kenner 1969:88). These trade relationships
continental access (L'libarri 1963:265), and the foreign with peoples to the north and east of the Rio Grande
territory of New Mexico was blocking progress. To feed Valley were possibly more important to rural New
her own weakening economy, Spain had forced New Mexicans than the Santa Fe Trail, because American
Mexico to trade only with the internal provinces. While goods were expensive. The few manufactured items
American goods were both expensive and illegal, many which reached such rural regions as White Rock Canyon
Mexican items, such as cloth, cost even more during this phase probably did so through trade relations
(Moorehead 1974:13). with Plains Indians.

Under the new administration of 1821, New Mexico Locally, trading was still common among settlers and
was opened up for trade, and a booming, successful Indian groups, at trade fairs and between neighboring
trade was established along the Santa Fe Trail from communities, particularly for food, wool and Indian
*, Missouri to Mexico. Using mule trains and ox-carts, goods pottery. Despite new contact with American economic
were transported valued yearly as high as S450,000 systems, New Mexico still had no cash economy.
(Bloom 1937:215). Initially the Mexicans saw this move
as strategy to bolster the domestic economy. Mexican Opening up the region to foreign business gave mining

* traders soon began losing profits to the competitively a new impetus. both from new modes of transportation
cheaper American goods on the New Mexican market and by monied Americans who could finance mining
and the Mexican government became concerned about operations. The discovery of gold in the Ortiz Mountains
the volume of gold flowing from Mexico to the United in 1828 kept the Santa Fe government solvent for several
States (Moorehead 1974:297). This led to friction years ijenkins and Schroeder 1974:41). Such discoveries
between Mexico and the United States and eventually to encouraged American speculation, land appropriation
war. and settlement.

But New Mexico welcomed the trade as it created Despite the relative intensity and variety of trade
jobs for drivers. packers. hotel and tavern owners, activity during the Mexican Phase. the local New Mexico
merchants and bankers: encouraged production with economy remained dependent upon herding and agri-
new marketing possibilities, and bolstered New Mexico's culture. Sheepherding was engaged in primarily by
treasury through customs collections. New Mexicans Hispanos. Herds were owned by rich, landholding patrons
were eager for American manufactured calico, buttons. who generally lived in the large settlements, while the
metal hardware, canned goods and bottled beer (Walker actual work of herding was undertaken by poorer rural
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residents who interacted economically and socially with UNITED STATES TERRITORIAL PHASE
the owners as clients in a well-developed patron-client 1846-1912
system. New markets for wool and mutton developed
during the 19th century as mining activity increased in Introduction

both northern Mexico and California, and New Mexico's
vast pasturage of grama grasses was ideal for sheep pro- Since the Louisiana Purchase of 1803, the United
duction (Moorehead 1974.114). Many rural Hispanic States had been interested in acquiring New Mexico. a
farmers thus supplemented their incomes through region close to the rich mines of Northern Mexico.

herding for theirpatrons (Valdes 1971:1-2). Don Thomas Acquisition of the territory by the United States was

Cabeza de Baca of Penn Blanca was one of the rich necessary to complete the western push to the Pacific.

patrons who during the Mexican Phase owned many The opportunity to assume control came in the 1840's
sheep (Valdes 1971:3), and undoubtedly many settlers when loss of Mexican political and economic support
within the study area were engaged in his services, left New Mexico especially vulnerable to outside

influence. In addition, the landlocked region was con-
nected with Mexico only through long, hazardous,

As before, the Pueblos still provided much of the agri- seldom traveled overland routes, forcing New Mexicans
cultural produce for the larger towns and a large quota into economic dependence upon the United States. As
of military troops to protect farmlands from Navajo a result, pastoral, feudalistic New Mexico suddenly be-
raids iJenkins and Schroeder 1974:37). While Hispanos came annexed to the progressive industrialized United
maintained family garden plots, they were largely con- States. A clash in social, economic and religious values
cerned with herding, while the Pueblos raised produce disrupted indigenous New Mexican society throughout
for exchange. Until the 19th century, the Pueblos were the Territorial Phase, and continues to shape New
the only- New Mexicans cultivating grapes 0Moorehead le.xican society today.
1974:18 71. That the Pueblos were able to benefit directly
from the Santa Fe Trail trade is unlikely, and any trade By the close of the Mexican Phase the population of
for metal implements was probably carried on through New Mexico numbered 61,47 non-Indians (Seventh
the Comancheros (Kenner 1969:85). The Pueblos were Census of the United States 1853:134) and approxi-
also in possession of large cattle and horse herds matelv 7,000 Pueblo Indians (Dozier 1970:104). These
(M(orehead 1974:187) kept largely for their own use populations were largely confined to the central Rio
and local trade. Grande valley. For over two and one-half centuries con-

tinuous pressure from hostile nomadic Indian groups
Summary surrounding the valley had successfully cut New Mexico

off from effective control of the interior Mexican pro-
During the end of the Spanish Colonial Phase and vinces, thereby hindering the expansion and development

into the Mexican Phase. ecclesiastical and political of the region by Spanish and Mexican interests. Although
support dwindled until there were so few priests and social and economic trends in New Mexico were patterned
officials that neither the Pueblos nor Hispanos could be after a Mexican mode. the severe lack of administrative
effectively administered (Carrol and Haggard 1942:29). and logistical support from the interior and the increasing
'he Pueblos now openly practiced their native religion, competition for an already restricted resource base had

retaining only the trappings of Catholicism. and allowed not allowed the full expression of the Mexican system.
missions to fall into ruins iDozier 1970:89). Likewise, With the gradual decline in support from Mexico. two
the Hispano communities developed the institution of distinct cultures had developed in the Rio Grande valley.
Los Penitentes in response to local religious, social and New Mexico had become
political needs. ... an arrested frontier society stalemated physi-

cally, culturally and economicaly by the conditions
As during preceding phases, the Pueblos were able to of the land and by the Indian menace (Lamar

maintain control over much of the arable land in the Rio 1966:311.
Grande valley throughout the Mexican rule due to federal
guarantees of land rights. The Hispano population was Politics
thereby still confined to the surrounding lands generally
less suitable for agricultural pursuits, although excellent In the early 19th century, with the establishment of
for herding. Pressures from hostile Indian tribes had res- the Santa Fe trade, the borders of the rapidly expanding
tricted much new settlement expansion since the early western frontier of the United States and the far north-
13th centurv. As a result, the Santa Fe Trail traders of ern frontier of the Republic of Mexico had met in Santa
the 1820's found a society unique in form and more Fe, which became the focus of economic and political
stable than that of Mexico on the one hand. but scarcely interaction between the United States and Mexico. By
changed in local economics or settlement pattern since the spring of 1846, the desire on the part of the United
the Pueblo Revolt (Carrol and Haggard 1942:27. 36). States to control the sources of precious metals and pro-

tect established economic interests in Northern Mexico,
coupled with Mexican resentment over United States'

throughout the twenty-five years of Me.,ican interference in Texas, resulted in war between the two
rule. a number of trends which had started during nations. New Mexico, long isolated from support from
Spanish rule continued, while several new trends began Mexico and having established political and economic
which were to persist throughout the United States ties with the United States. was placed in an unfavorable
Territorial Phase to the present. Possibly the most far- position to resist the military advance of an aggressive
reaching of the older trends was New Mexico's isolation industrial power. Thus. in August of 1846. United States
and lack of industrial development, while the most im- forces under the command of Brigadier-General
portant of the new trends was the increasing interaction Stephen W. Kearny, met little resistance as they marched
with the United States, an industrial, expansionistic into New Mexico. On August 19, from the plaza in Santa
nation state immediately bordering the New Mexico Fe, Kearnv officially claimed New Mexico as a territory
region after the Louisiana Purchae. of the United States.
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With the signing of the Treaty of Guadalupe Hidalgo guaranteed under the conditions of the Treaty of Guada-
in 1848. and the conclusion of the Mexican American lupe Hildago, and who had long been accustomed to
Wax, Mexico relinquished to the Unites States claim to self-rule. Although the articulation of the region with
almost half of her land mass; the territory now included the United States implied the beginnigs of popular self-
in the present states of Texas. New Mexico. Arizona. government and the separation of church and state, the
California, Nevada. Utah and Colorado. In addition, in isolation ot the region and the diverse populations
1853, the United States purchased from Mexico a large involved prCsented almost insurmountable problems in
tract of land extending the international boundary south- assimilating the region into a national culture. N ew
ward in what is now the states of New Mexico and Mexico
Arizona. Thus, in the brief period from 1846 to 1853
the United States had completed its western push to the had become, with the advent oi the Anglos in Larger
Pacific and the present continental boundaries were numbers, a land of vast citltural, religious, racial.
established. political, anid economic differences amiong its

people. Factions, feuds, bitterness. and a chronic
inabilty to unite effectively resulted from these dif-Following five years of strict military rule, the United ferences (Larson 1968:62).

States Congress passed the Organic Act, which recognized
and defined the Territory of New Mexico and established The following discussion will outline the impact of
the formal political structure which prevailed for the United States political systems and policies upon the
duration of thc Territorial Phase. United States terri- pelsofteRoGadVley
tonial pohicv. although not tormalized, was essenijally pelsofteRoGaeVley
one of progressive self-government and stabilization of 1. The Hilspanos
the local economy through massive government subsidies
I Lamar 1966:13). As a territory New Mexico was not Due in Dart to the unfavorable social and economic
represented in Washington. but rather was gove. . cd by a conditions 'of the frontier, two classes of Hispanos had
succession of governors appointed by the president. developed in New Mexico (Carlson 1969:30). All wealth
Appointments were made largely on the basis of the andf political power were controlled by a landed aristo-
spoils system. with the result that few governors were cracy comprised of only a few families (Lamar 1966:27).
overly concerned with New Mexico's problems, and cor- The patron-client systemn which evolved during the
ruption became a characteristic of New Mexican politics Spanish Colonial and Mexican Phases, had become an
throughout the 19th century (Lamar 1966:14). In addi- effective means of survival oriented toward subsistence
tion, the national political importance of the region was and self-sufficiency (Lamar 1966:27). Although this
exaggerated because New Mexico was granted territorial patron-client system was essentially a reciprocal relation-
status during the height of the sectional controversy, ship of mutual dependency and trust (Holmes 196 7:22),
Governed by presidential appointees caring little for local it had nonetheless resulted in the concentration of wealth
needs, New Mexico became a political pawn increasingly and political power in a very few New Mexican families.
sensitive to trends developing on a national level (Valdez The patron system was particularly powerful in the
1970:27). Thus, when the sectional conflict resulted in middle Rio Grande Valley where the leading Hispano
outbreak of civil war, New Mexicans were drawn into the families maintained control over large tracts of land
conflict. After the creation of the Confederate territory granted while New Mexico was under Spanish rule.
of Arizona in 1861, two major battles were fought on
New Mexican soil. For three days in March of 1862, the Articulation of the United States political system over
Confederate flag flew over Santa Fe. the existing structure was facilitated by utilizing the

patron system as an established means of control over theThe Civil War marked the end of the sectional conflict majority of New Mexico's population. The retention of
and a major change in national interest in New Mexico. politically powerful patron figures in key positions of the
Attention was turned towards military action against local government has to some extent perpetuated this
hostile Indian groups surrounding the Rio Grande Valley, system into the present.
and Anglo settlers soon began to arrive in larger numbers.
With the creation of the Territory of Arizona in 1863. The patron, however, did not exercise absolute con-
New Mexico's geographical and political framework was trol over the communities under his jurisdiction. In the
established, and statehood was imminent. absence of church supervision during the Mexican Phase,

New Mexico had become a territory of the United community groups of Lay Brothers had assumed repre-
sentation of the Church and the rural population of New

country's history. By the late 1860's the conflicts of eintsbcmapo rfloiialoc.
interest resulting in the Mexican-American War and the Peteesbcmapo rfloitaloc.
Civil War were largely resolved, Although the early stage Although considered emancipated citizens of the
of the Territorial Phase was characterized by gross rede- United States, New Mexican Hispanos were at a disad-
finition of geographical and political spheres of influence vantage. A high percentage of rural New Mexicans were
onantoaVnnentoallvl h mato hs illiterate and thus were effectively disenfranchised. Patron
decisions was not immediately felt by the peoples of figures, rather than representing the population under
affected regions. New Mexico was as isolated from the their jurisdiction, often exploited them. In addition, rural
influence of the eastern seaboard as it had been from populations were little prepared to defend their lands
Mexico City. With the end of the sectional conflict, the and were soon alienated from these lands by speculators,
reduction of hostile tribes and the arrival of the railroad many of whom were politicians.
into the region in the 1880's, New Mexico became in-
creasingly dependent on the economy of the United 21. The Pueblos
States.

With the gradual decline of ecclesiastical control from
New Mexico presented a unique territorial situation Mexico, the Pueblo population had largely reestablished

because it was occupied by peoples whose rights were their traditional organizational and religious structure
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(Dozier 1970:94). Through the Mexican Phase the continues today. This upset in economy was accelerated
Pueblos had retained control over desirable arable land as hostile nomadic tribes were controlled; Anglo settlers
in the Rio Grande Valley because the Mexican govern. arrived, and the railroad connected Santa Fe to the east-
ment recognized title to the lands granted to them ern industrial centers. This rapid change, resulting from
during Spanish rule. In the absence of Mexican jurisdic. the clash of Pueblo-Hispano and American ideologies
tion over their religious and internal affairs, however, the characterized the Territorial and Statehood Phases. Under
Pueblos had been able to reestablish their traditional the conditions of the Treaty of Guadulupe Hildago (Ellis
socio-politica organization, thereby maintaining their 1975:10-31) the rights of New Mexicans were to be res-
villages as politically autonomous communities. pecred by the U. S. government. Treatment as enclaved

nations, however, temporarily insulated the Pueblos
The Pueblos under Mexican jurisdiction were con- from economic disruption introduced by Anglo land

sidered emancipated citizens of Mexico. Although the speculation and development. With progressive diminish-
United States agreed through the Treaty of Guadulupe ing of control from Spain and the Mexican interior, the
Hildago to respect the rights of all citizens of Mexico, Pueblos had reestablished their communities as produc-
the Pueblos were considered as enclaved dependent tive, autonomous villages controlling most of the desir-
nations and therefore, were administered according to able arable land in the Rio Grande Valley. As self-
United States Indian Policy (Spicer 1962:353). As wards sufficient agricultural communities, the Pueblos were
of the Federal Government, the Pueblos were provided little affected by the peonage herding system practiced
with a superintendent whose responsibilities included by the Hispanos, and were able to maintain their own
the protection of Pueblo land rights (Spicer 1962:349). trade relations with other groups.
Thus, the Pueblos were largely insulated from the poll.
tica and economic change of the Territorial Phase. The unfavorable balance of trade, lack of industry, and
Federal policy toward the Pueblos, however, was con- hostile conditions on the frontier had resulted in two
cerned with slowly breaking up tribal land holdings, es- classes of Hispanic New Mexicans, Ricos or Patrones,
tablishing formal schools, improving the economy, and and Peones (Carlson 1969:30-31; Lamar 1966:27-28).
replacing the native religion (Spicer 1962:352). Federal The Patron system, essentially a landed aristocracy con-
aid to the Pueblos consisted of agricultural implements trolling large numbers of clients through debt peonage,
and technical assistance. rhe Anglo program, however, had evolved into a powerful political and economic force
had no provision for the development of Pueblo political during the Mexican Phase which resulted in a few families
participation. As a result, no liason institutions were controlling the wealth in New Mexico (Lamar 1966:28).
created between tribal governments and national politi- Herds of over 2,000,000 sheep owned by a single individ.
cal organization (Spicer 1962:348). ual during the Mexican Phase were not uncommon, and

thousands of partidarios were employed to herd them
Economics (Grubbs 1960:171). Prior to the change in sovereignty,

contracts for these sheep had been maintained with
1. Agriculture and Herding Chihuahua and Durango to feed miners (Carlson 1969:

26). However a limited market and dwindling resource
During the Territorial Phase, New Mexico's economy base had not allowed the full expression of this system

was still largely based on agrarian subsistence strategies, (Charles 1940:62) until the United States military
particularly along the Rio Grande Valley. Prior to Anglo began to reduce the Navajo and Apache threat, and new
contact, New Mexico's remote situation and crippling markets for New Mexican sheep were created in the
trade barriers implemented by Spain had resulted in an mining communities of California, Colorado and else-
extreme scarcity of manufactured hardware, and a where in the west.
marked shortage of cash on the northern frontier, thereby
precluding the establishment of banks and sedentary By 1850 New Mexico supported the largest number
merchants (Parish 1959:321). Mexico itself was an indus- of sheep in the west (Carlson 1969:25), and by 1880
trially impoverished nation, and was unable to develop had the highest concentration of 71 per square mile
or support her northern frontier. The most isolated where the study area is located (Carlson 1969:33). Even
regions of the frontier, including New Mexico, had devel- the primary unit of exchange was sheep (Carlson 1969:

,' oped little or no industry, and consequently agricultural 27). With the banning of peonage in 1867 (see Ellis
technology and subsistence strategies had persisted largely 1 975:55) the power and wealth of the patron was gradu-
unchanged into the 19th century. ally eroded by merchants and private businessmen who,

th through debt financing, began to acquire large herds of
Josiah Gregg, in his travels to New Mexico during the sheep which they then rented on share contracts to

Mexican Phase, noted the marked scarcity of hardware herders (Carlson 1969:36).
and the abundance of trinkets (Moorehead 1974:257).
Gregg was also of the opinion that New Mexico was so This modified version of the Patron system commonly
poor that the Comanche felt it unprofitable to raid there called the Partido system, persisted until 1905, when
kMoorehead 1974:437). Gregg went on to add in his des- events following the Civil War resulted in its decline.
moption of New Mexico in the 1830's: These events included a change in market needs from

meat to wool, increasing control of the range by home-
There is no place on the civilized globe perhaps. steading. a rise in wage labor, and severe depletion of the
where the arts have been so much neglected and
the sciences so successfully impeded as in New range through overgrazing (Charles 1940:3; Carlson
Mexico (Moorehead 1974:140). 1969:37).

.s a result, New Mexico's land-based economy, which 2. Trade Relationships
had been stable for so long,was greatly altered during the
course of the Territorial Phase. The Pueblos, who were New Mexicans, in the absence of reliable commercial
able to keep much of their land resources, continued relationships with Mexico and with insufficient tech-
farming as before, while the Hispanos lost much of their nology to develop the abundant resources of the region.
pastoral resource base and were displaced, a trend which had strengthened trade relationships with the nomadic
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tribes to the north and east. These trade relationships due largely to Anglo-American misinterpretation of the
were similar in nature to the system witnessed by the Spanish-Me.xican land tenure system. Surveys of the
early Spanish explorers in the 16th century (Kenner grants soon revealed a high incidence of overlap in grant
1969:86). Initially, this commerce, known as the boundaries, which in many cases resulted in unresolvable
"Comanchero" trade, was an important means by which confusion.
the Pueblo-Hispano population of the Rio Grande valley
could acquire the plains products necessary for subsis- Regarded as wards of the government, the Pueblos
tence, such as buffalo hides, meat and tallow, as well as were least affected by the influx of Anglos. Pueblo land
manufactured items from the east coast in exchange for rights were recognized early and protected by appointed
agricultural products and horses. Developments in- agents acting in the Indians behalf (Spicer 1962:348-349).
fluenced by the Civil War, however, dramatically altered Cochiti land claims, for instance, were verified in 1858
the character of this long standing trade and finally des- (Cohen 1942:386). As a result of Federal regulation and
troyed it. supervision, the Pueblo societies remained a stable ele-

ment in a rapidly changing regional system. Pueblo
The basic underlying cause of the change in the char- numbers, lowest in the 1850's, (Dozier 1970:104) re-

acter of the trade by the 1860's was the establishment of mained relatively constant throughout the Territorial
United States Army forts on the frontier. By the 1850's Phase, while the population of the region as a whole
these forts had become a steady source of mass produced climbed steadily; more than doubling by the turn of the
?oods and a market for agricultural proauce from the century (Dozier 1970:91).
Rio Grande valley and buffalo products from the plains,
thereby disrupting the flow of goods between the While Pueblo populations were protected from demo-
Comanche and New Mexicans (Kenner 1969:91). Thistrade system was further altered by the increasing demand graphic distortion, neighboring Hispano communities

a were greatly affected by large scale land speculation.for cattle to support numerous military campaigns and Hispanos in the Rio Grande Valley. while equally unpre-
to feed the confined Indian tribes. As buffalo numbers pared to defend their land rights, were considered
steadily decreased, the importance of the Anglo cattle emancipated and therefore not subject to close gove-
industry increased proportionately. ment supervision. Thus, many Hispanos fell victim to

Dutring the Civil War the Union encouraged Comanche aggressive and. more often than not, illegal activities by.Anglo land speculators and many were alienated from
raids on the expanding cattle ranches in Confederate their lands. In addition, an unfavorable precedent had
Texas through trading firearms, ammunition, whiskey, been set by the courts by not recognizing community
and sugar for the stolen cattle (Kenner 1969:156. 163). ownership of vast tracts of common lands ijenkins and
In addition, Anglo entrepreneurs, many of whom were Schroeder 1974:61). With their primary resource base
prominant New Mexican merchants, found the Coman- removed, many Hispano communities were unable to
chero trade a convenient and profitable means to fill survive. La Canada, for instance was finally abandoned
contracts to the United States Army by supplying the around 1900 (Flynn and judge 1973:9). Members of
Comanchero traders with cheap goods to trade for the these dissolving communities were quickly absorbed into
contraband (Kenner 1969:173). Likewise, many ranches the rapidly growing wage labor pool, worxing in the
were initiated in New Mexico with stolen Texan cattle. mines, on the railroad, or traveling further afield as agri-
By the 1870's military campaigns against the Comanche cultural or industrial workers in the greater west.
had successfully brought the Comanchero trade to an
end. With the removal of the Indian threat, vast areas out-

Settlement Pattern side of the Rio Grande valley were opened to settlement,
both by Hispanos moving out of the valley and by Anglos

The change in sovereignty from a remote department entering the region from the east and west. By the close
of Mexico to an equally remote territory of the United of the Territorial Phase, alienation of vast tracts of land
States had little effect on population distribution in had forced the economic displacement of many Hispanos
New Mexico until after the Civil War. At this time, the from the Rio Grande Valley. Many of the common lands
study area remained situated in the heart of the Pueblo- necessary for herding had fallen into private hands and
Hispano stronghold bordering the central Rio Grande were eventually acquired by the Federal government forvalley. Population distribution here had remained rela- purposes of range control. By the dose of the Territorialtively stable since the reconquest with Pueblos maintain- Phase and into the early Statehood Phase, much of the
ing control over much of the desirable agricultural land land bordering White Rock Canyon had come under
while H panos seasonally utilized the vast expanses of such Federal jurisdictiockwCc on trolled its use by
pasturage above the valley. The communities in this area neighboring communities including Cochiti, San Ilde-
had the deepest historical roots and were thus the most fonso, Pena Blanca and La Bajada.
prepared to resist the Anglo advance. However, events
following the Civil War, including the passing of the The influx of Angos in Larger numbers and exploita-
Homestead Act in 1862, the reduction and confinement tion of new resources made possible by mechanized
of the hostile nomadic popula tion and conineent tio oo and technolo cal advancement soon
th the ile road in 1880, were to have a direct resulted in the superimposition of characteristically Anglo
impact on the soc i a il geography of territorial New aexic. settlement patte erimor an existing structure (Meinig
iit19 71:58). Anglo settlements, geared to the exploitation

With the Treat1 of Guadalupe Hidalgo, the United of specific resources were born, and died, as prices fluc-
States had agreat o Guadalupe ighe ted ptuated on a particular commodity in the east. By 1900
under Spanih and Mtescan control. Accordingly con- nearly a pillion acres had been affected by small farming
gre created the Office of Surveyor General in 1854 to operations established under the Homestead Act (Carlson
survey and clarify title for New Mexico's land grants. 1969:37). Homestead farming resulted in fencing the

rFew grants, however, were verified prior to the establish- range, and control of water sources vital to the Partido

ment of the Court of Private Land Claims in the 1890's system of sheep husbandry.
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The arrival of the railroad in the 1880's was possibly of land area opened by the confinement of hostile tribes
the single most important event conditioning the change gave rise to the Anglo cattle industry. Competition for
o" social geography in the Southwest. Although wage resources and the control of the range by homesteads,
labor had already become an important aspect of New compounded by the alienation of lands due to specula-
Mexico's economy, the railroad accelerated the articula- tion. contributed to the decline of the partido system by
tion of the region with the economy of the United 1905 (Carlson 1969:37).
States. With the railroad came mobility, economical
exploitation of bulk resources, and jobs to support the Of great importance in the change in New Mexico's
growth and maintenance of the new system. By the close economic picture is the introduction of a money-based
of the Territorial Phase, settlement pattern within the exchange system, and the corresponding rise in mercan-
region consisted of the established Pueblo and Hispano tile capitalism and wage labor. Although cash continued
communities along the Rio Grande and its tributaries to be a scarse commodity on the frontier until the arrival
and Anglo communities were located with respect to of the railroad in the 1880's (Fierman 1964:10), it had
exploitable resources, rail heads and commercial cen- appeared in New Mexico during the 1840's in the form
ters. of substantial Army payrolls and lucrative supply con-

tracts. As the forts were in constant demand of local
Summary of Settlement Pattern produce, sedentary merchants were able to establish in

local communities, filling contracts in part through barter
The settlement pattern established and maintained of manufactured goods for local produce (Parish 1959:

throughout the Spanish and Mexican phases was not 321). During this period manufactured goods, particularly
dramatically altered during the course of the Anglo Terri- agricultural implements, were distributed among the
torial Phase. Although Hispanos suffered from alienation Pueblos iCohen 1942:385). Scarcity of goods at this
of their resource base, many communities were main- time. particularly manufactured hard goods is demon-
tained through family members entering the wage labor strated in the rise of local tin work and the rapid
pool. Pueblo communities were largely insulated from recycling of discarded Army rubbish (Boyd 1974:295).
Anglo land use policies and speculation through recog- Although sedentary merchants were established during
nition and protection of their land rights by the Federal this period, manufactured items as a rule were not readily
government. The major changes in settlement pattern available, and many items were available only through
within the region were the reduction and confinement of direct trade with personnel at the forts (Kenner 1969:
hostile nomadic tribes surrounding the RioGrande valley, 91-92). This trend was in direct competition with the
the introduction of a cash economy and radical advance- Comanche. In addition to disrupting regional trade
ment in technology, and mechanized transportation systems, cash soon changed the resource base of many
which resulted in the alteration of subsistence base and individuals from land to labor, and unlanded groups
corresponding demographic structure. Dependent upon moved to follow employment.
resources necessary to an industrial economy, the char-
acteristic Anglo settlement pattern differed radically This situation was reinforced by the mid 1880's by
from that established during Spanish and Mexican rule. two transcontinental railroad lines entering New Mexico
Thus, Anglo communities were largely established in the along the old routes of commerce, the Santa Fe Trail
vicinity of exploitable resources or at centers made com- and the southern route to California (Meinig 1971:41).
merciayll important by location of the railroad. The advent of mechanized transportation and associated

technological advancement had a profound effect on a
Summary region historically far removed from centers of commerce

and industry. Most importantly the railroad facilitated
The articulation of New Mexico's economy with that large scale exploitation of bulk resources, including

of the industrialized United States ultimately resulted in lumber and mineral ores. As a result, these industries
profound changes in subsistence systems within the mushroomed overnight and soon became a primary re-
region. Prior to the military reduction of the nomadic source base, along with cattle, for the Anglo economy.4! tribes surrounding the Rio Grande valley and the intro-
duction of mechanized transportation in the 1880's, With the railroads also came increasing numbers of
New Mexico's isolated and removed situation had hin- new settlers and resource speculators, in addition to newdered the economic exploitation of the resources neces- tools, equipment and ideas. The railroad created new
sary to sustain the greater United States. Thus, the era of jobs and new towns, such as Domingo (Wallace), Boom.
United States control prior to the Civil War was charac- Buckmans, Bland, Albermarle, Waldo and Hagen, all
terized by the persistence of economic trends established located in or in close proximity to the study area. Thus
during the Mexican Phase along with the gradual intro- Anglo mobility and cash economy rudely pulled New
duction, by means of massive government subsidies, of Mexico from a stable pastoral existence into a chaotic
a cash-wage economy necessary to assimilate New Mex- and unstable industrial system. This sudden disruption
ico into the larger economic system. of stable economic systems was to continue during state-

hood, affecting settlement, politics, and social mechan-
The immediate impact on New Mexican economics isms to the present day.

with the change in sovereignty was the severance of trade
relationships with Mexico. This was offset, however, by NEW MEXICO STATEHOOD PHASE
the creation of new markets for New Mexican products, 1912-present
particularly sheep to feed the California and Colorado
miners. With the creation of steady new markets, the ex- Introduction
pansion of the land resource base due to the reduction
of the Navajo and Apache, and the demand for local pro- In 1912, statehood was granted to the Territory of
ducts to supply forts established in the region, the partido New Mexico. The implications of the change in status.
system flourished (Charles 1940:25). The need to feed although superficially political, were profound. With
the military and confined Indian populations during the statehood came representation and participation in the
1360's and 70's combined with the tremendous amount United States national system. Many of the trends estab-
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lished during the Territorial Phase persisted into the all confined Indian nations. The Pueblos, who throughout
Statehood Phase. New Mexico and the study area in par- the Territorial Phase had been administered to a degree
ticular became a land of contrast as scientific communities by local agents, became more of a Federal responsibility
were established adjacent to long occupied Spanish and and were. therefore, administered directly through
Indian villages. Throughout the Statehood Phase, trends Washington. (Cohen 1942:389). With the passage of the
in politics, economics and settlement distribution of rural Indian Reorganization Act in 1934, Federal policy
New Mexicans became progressively more consistent towards the Pueblos no longer emphasized the replace-
with the United States national modes. ment of native religion and instead was directed toward

conservation through public works programs, stabiliza-
Political Structure tion of the local economy, development of natural re-

sources, and elaboration of existing education and health
New Mexico's transition from territorial to statehood services (Spicer 1962:353). In 1935 with the establish-

status was primarily political in nature and had a differ- ment of the United Pueblo Agenc., an attempt was made
ential effect upon the diverse population sharing the con- to create a more efficient liason institution between
fines of the Rio Grande Valley. With the granting of Pueblo community organization and the Federal Govern-
statehood the gradual process of self-rule was completed ment on an administrative level (Lange 1959:25). In
and the region was accepted as a functioning unit in the effect one purpose of the Agency was to vest recognized
national framework. With representation in the national power in the Governor and council of each Pueblo in
political system, New Mexico, as an extremely large and order that they could act with the same "legality as any
diverse region. was no longer totally at the mercy of out- other municipality" (Lange 1959:26).
side interests in a country "strongly prejudiced against
the Spanish speaking, Roman Catholic people of New Economics
Mexico" ( Larson 1968:303). As in the Territorial Phase,
Santa Fe remained the focus of political articulation The economic structure of the Southwest region as a
between the region and the nation and the basic political whole and the study area in particular is characterized
framework was set. The gradual process of progressive by a gradual adoption of a cash economy by the local
self-rule and representative government was manifest in populations. The nature and character of this transition
at least four major shifts in county jurisdiction since is determined to a great degree by rapid technological
1852 (Jenkins and Schroeder 1974:74-75). As population advance in transportation and communication svstems
increased within the region, counties became progres- throughout the twentieth century, as well as the par-
sively smaller, and thus more representative. The study ticular character of the interface of the different cultures
area was affected in turn by each of the county changes with the greater United States. Although natural resource
during the Territorial Phase and today lies within exploitation continues to be a major economic considera-
Sandoval, Santa Fe, and Los Alamos counties. In addi- tion for the region as a whole, this avenue of economic
'ion. the creation of the Los Alamos Scientific Labora- pursuit has declined in importance for the populations
tories in 1943 and subsequently the creation of Los of the study area. For example, the railroad connecting
Alamos County represented a significant Anglo intrusion Domingo Station with Boom was abandoned and dis-
(asa community) within the study area. mantled in 1928 1Mvrick 197 0:174). signaling the end of

lumbering as a steady source of income for the area resi-
During the Statehood Phase the population of New dents.

M exico increased dramatically with a steady influx of
Anglos into the region. As of 1960, only 25% of New Economic trends following the Second World War,
Mexico's population of 951,023 had Spanish surnames although consistent with developments in the Tern-
(Dozier 1970:106). On the local level, political interac- torial Phase, were manifest in behavior much more
tion between the communities within the study area, the specialized and diverse in character. This behavior was
state and ultimately the nation differed considerably largely the result of massive government spending which
among the Pueblo, Hispano and Anglo populations. replaced private funds predominately directed at resource
For the Hispanos, political trends established during the exploitation. Uncontrolled exploitation of resources in1 ,Territorial Phase persisted into the 20th century, the latter Territorial Phase had resulted in serious des-Hispanos maintained political control of northern New truction of resources, particularly the range and water-
Mexico and remained dependent in part upon politics shed areas, and ultimately necessitated Government
as a means of sustenance (Meinig 1970:102). As the re- intervention and public works programs to restore a
source base of the Hispano communities diminished, both semblance of equilibrium to the deteriorating grazing
through Anglo land speculation and deterioration of the lands. Beginning in the 1920's and continuing to the
range, many members of rural communities were forced present, tourist traffic became significant in shaping the
to relocate in the growing urban areas of the region, par- economic pattern of the study area iLange 1959:171).
ticularly Albuquerque, which had replaced Santa Fe as a Tourists, sojourners and settlers, were attracted to the
commercial center. This movement out of rural Hispano region because of its cultural variety and historic interest
communities gradually eroded the power of the Peniten- and atmosphere (Meinig 1971:103). The Pueblos
tes who had formerly presented a powerful and united especially profited by this steady influx of people inter-
political force representing the rural Hispano. ested in Pueblo culture and willing to purchase Pueblo

products. Thus Anglo patronage of Pueblo craftsmen
The Pueblo population within the Rio Grande valley became a significant aspect of the Pueblo-United States

numbered approximately 21,525 persons as of 1967 economic articulation (Dozier 1970:110).
(Dozier 1970:107). The change in status from territory
to state affected the Pueblo communities quite different- Although sharing the same geographic area. the
ly from their Hispano neighbors. As enclaved corporate Hispano communities were not treated as well under the
municipalities, the Pueblos were subject to protective, law as the Pueblo peoples. With the depletion of the range
but restrictive jurisdiction from the Federal government, and almost total loss of their traditional land-based
With statehood, United States policy toward the Pueblos economy, many Hispanos were forced into dependence
became more consistent with Federal attitude towards upon politics as a means of subsistence. Welfare uccame
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an important aspect of the Hispano economy in many During the 20th century the economic articulation
areas (Meinig 1971:102). Anglo patronage of Hispanic between the study area and the United States changed
craftsmen was not significant and the Hispanos became dramatically as technological advances and population
more critically bound to the national economy through increases drew the region closer to the national economy.
family members working far afield for wages (Meinig Large scale Federal spending had a direct impact on
1971:103). populations within the study area. As more and more

acreage came under United States jurisdiction, Federal
Following the Second World War, new trends in reclamation and development projects employed local

economic adjustment to the cash economy were greatly residents. The ultimate expression of this trend, Cochiti
accelerated by government spending in the area. The Dam. was designed primarily for flood control. Recrea-
study area, because of its isolated situation in respect to tional use of the lake. however. is anticipated to result
.arge population centers, was selected as the location for in direct and indirect economic benefits for local resi-
,he Los Alamos Scientific Laboratories in 1943. This dents. Finally. the establishment of the .:ommunitv or
community served as an important and steady source of Cochit Lake within -he study area. character:zes a
employment for local populations such as San lidefonso. recent trend within the Southwest oi recreational devel-
At the other end of the study area. public works pro- opment and establishment of retirement communities.
grams had begun in the late 1920's with the allocation of Like Los Alamos and White Rock, residents of Cocihiti
Federal funds for reclamation work on Cochiti lands in Lake Estates are not dependent economically on local
1927 tConen 1942:392). Emphasis was on conservation, resources.
irrigation, drainage and flood control within the Middle
Rio Grande Conservancy District. During this period of Settlement Pattern
conservation and restoration of natural resources, much
of the private lands surrounding the Rio Grande Valley With statehood, much of the established settlcment
came under Federal jurisdiction. Construction of the ori- pattern in the Middle Rio Grande Vailey was maintained.
ginal Cochiti Dam, the Cochiti Frijoles Trail and develop- although with Anglo settlement superimposed over the
ment of Bandelier National Monument, took place during existing structure. In other parts of the state and the
this period, and provided employment for area residents. Southwest at this time, settlement had been profoundlv

affected, as cattlemen and farmers moved into the South-
The economic picture was also affected by the rapid west. displacing and confining nomadic populations to

increase in population during the latter Territorial Phase remnants of their former lands. Other incoinin Anglo
and the Statehood Phase. The increasing dependence of groups settled primarily in the commercial centers, such
New Mexico's populations upon a cash economy is illus- as Albuquerque. In the study area. Pueblo popuiation
trated in a marked drop in irrigated acreage within the distribution remained stable during early statehood due
Rio Grande Valley. proportionate to an overall popula- to federally guaranteed land grants and the general un-
tion increase. By 1942 only 30% of the valley population suitability of the land for anything but subsistence
was dependent upon subsistence agriculture (Harper et ai farming and herding. Hispano settlement distribution.
1943:52. 38). however. was affected by the Sandoval Decision of 1913.

in which 12,000 persons, mostly Hispanos were removed
The economic patterns established toward the end of from Pueblo lands 'Cohen 1942:339). The short-lived

the Territorial Phase persisted well into the present Anglo communities of Bland and Boom disappeared bv
century and were not greatly modified until the Second the 1920's, along with the Canada de Cochiti settlement
World War..At this time cumulative technological advance whose residents moved to Pena Blanca. Only Buckman's
in transportation and communication systems along with remained as a small railroad stopover between Santa Fe
the participation of local populations in the armed forces and Espanola, and this community was also abandoned
served to accelerate the assimilation of New Mexico's by 1941.
peoples into the nationalsystem. The development of the
automobile as an efficient and rapid means of transpor- World War It brought many changes which profoundly
tation had a great deal of influence in this regard. By the affected Southwestern economics and settlement. The
mid-1930's, the automobile had successfully replaced establishment of Los Alamos and subsequently White
the railroad in importance, and with the construction of Rock in the northern end of the study area represents a
an efficient network of highway facilities, many rail lines wholly new kind of community for New Mexico. Largelv
were abandoned. The abandonment of the Denver and composed of Anglo scientists and administrators, the
Rio Grande Chili line, which entered the northern end of settlement was not dependent upon local resources. Los
the study area, occurred in the 1940's. Alamos had little initial impact on the local community

as secrecy and exclusiveness were enforced. More recent-
The automobile resulted in a pronounced change in ly. the community has proved a nearby source of

the relationship between the study area, the Southwest employment for wage laborers from San Ildefonso anti
and the United States as a whole. With the construction other rural communities.
of the interstate highway system, the Southwest was no
longer as remote and isolated from the centers of politi- The widespread availability after the war of automo-
cal and economic influence.A.n elaborate system of paved biles and the corresponding building boom and improve-
roads was constructed between the study area. Santa Fe ment of interstate transportation svstems served to faci-
and Albuquerque which facilitated commuter traffic to Litate many of the economic and settlement adaptations
those centers of employment. Wage labor thus began to of the formerly isolated Southwest. Rapid transport
replace agriculture and herding as a source of employ- systems greatly increased the articulation between areas
ment for all populations within the study area. This trend within New Mexico and the greater United States.
was continued with the construction of the Cochiti Dam, Locally. the automobile encouraged much movement out

* . and the ancillary projects created as a result of that con- of the rural centers and into the cities, which provided
struction. An outgrowth of government-sponsored con- economic opportunities. The automobile also facilitated
struction projects has been an increasing recreational commuting from local communities to such employment
usage of land areas within the study area. centers as Albuquerque. Santa Fe. Los Alamos and
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Espanola. The study area settlements of Cochiti, San In addition to recreational and development programs.

Ildefonso and Pena Blanca. while stil basically farming the presence of agencies of the United States government

communities, are largely dependent upon wage incomes within the study area has become more pronounced.

from surrounding cities. In addition, the automobile has Large tracts of land have been obtained by the Federal

encouraged new forms of land use, including recreation. government, largely for conservauon purposes. The Caja
del Rio Grant Ls administered by the Forest Sertice, and
portions of the Frijoles and Ramon Vigil grants are in-

The establishment oi Bandelier National Monument corporated into Bandelier National Monument. The
in 1916 (Hewett 1953:viii) and the construction of the Atomic Energy Commission maintains control or Los
Cochiti-Frijoies Trail late in the 1920's. foreshadowed Alamos County which borders on Bandelier National
the increasing use of the area for recreational purposes. Monument and San Ildefonso lands. The ownership of
After World War 11. many recreational services were built vast amounts of acreage within the study area by institu-
at distances from main metropolitan centers where rivers tions and Federal agencies has resulted in further limiting
could be dammed or slopes developed for skiing. Cochiti and regulating use of the land by local populations.
Lake should become a major recreational facility. It

has encouraged Analo settlement in the area. primarily
in Cochiti Lake. which represents the latest trend in land Summary

speculation, aimed at the establishment of prepianned Although the transition from territorial to statehood

retirement communities. status was primarily political in nature, the implications

for change in all aspects of New Mexican life were pro-

Since World War I, the Southwestern popuiation has found. During the 20th century rapid developments in

dloubled, an obvious indication of the new era of develop- technology had a tremendous effect in assimilating rural

ment and abditv to create modern living environments in New Mexican populations into the national culture. In

otherwise nmnospitable areas (Meinig 1971:82). Because addition, Worli War 1I marked an important turning

the automobile frees the developed community from point within the statehood phase. At this ume. many

dependence on land resources, new planned settlements, trends established during the territorial period reached

such as Cochiti Lake Estates, are being built all over the maturity. Although local populations have continued to

Southwest. Because of high costs for land and housing, maintain their separate identities, they have become in-

however, local residents cannot generally afford to settle creasing v dependent upon and affected by the greater

in these corporately owned towns. United States.
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111.3
Survey of Cochiti Reservoir: Methodology

RICHARD C. CHAPMAN and JAMIES G. ENLOE

with EMILY K. ABBLNK, JOHN R. STEIN and A. H. WARREN

INTRODUCTION exhibit innate qualities of significance through existence
upon the landscape, but rather become significant when

Intensive archeological survey of 9060 acres (3668ha) used as data to inform about the behavior which resulted
within Cochid Reservoir was undertaken as two stages in their deposition.
of a multi-phase program of assessment and mitigation
of cultural resources to be inundated by the reservoir. Given the long temporal span and great diversity of
The first stage was conducted between February 5 and cultural behavior apparent in the near vicinity of Cochiti
.March 5. 1975. and resulted in location and documenta- Reservoir suggested from previous anthropological and
tion of all cultural resources within the 1240 acre archeological research, intensive survey was directed
kS02ha) permanent pool which follows the 5322 ft toward documenting archeological remains in a way
(1623m) contour interval upstream of Cochiti Dam. The which would allow them to be used as information about
permanent pool survey was undertaken by a four person the operation of previous cultural adaptive systems within
crew and necessitated 16.5 working days for its comple- the project area. These information needs dictated that
tion. An additional two days were allotted for crew three general realms of variability be documented for all
training prior to implementation of the survey, occurrences of archeological remains encountered:

The secord stage of survey was directed toward loca- 1. Information concerning the present spatial and
tion and documentation of all cultural resources within environmental context of the remains;
the flood control pool. The additional 7845 acres
i 3166ha) encompassed during this stage were situated 2. Information concerning the relative or absolute
between the 3322-5460.5 ft (1623m-1664m) contour dates of manufacture and deposition of the remains;
intervals upstream of the dam. Impoundment schedules
and personnel availability dictated that this second stage 3. Information concerning the subsistence contexts
of survey begin after the field phase of mitigation for conditioning manufacture and use of features and arti-
sites within the permanent pool was completed. Survey facts comprising the remains.
of the flood control pool was initiated on May 3, and
completed by July 24, 1975, aft,'r a total expenditure of More detailed discussion of methodology employed
42.5 working days in t'e field. A six person crew was to gather information during survey follows below.
employed during the first 20 working days, while a jour
person crew was employed during the remainder of the METHODOLOGICAL CONSIDERATIONS
survey. Four days were allotted for training of survey
personnel for this phase. Units of Observation

The following sections will outline the rationale, field One of the most common topics of professional debateI methodology and data recording techniques employed which arises when survey methodology is discussed
during both survey stages. Although survey procedure centers about the question "When do you call a site a
was largely similar during both stages, some specific site?" This question is predicated upon the fact that
changes in data recording technique were implemented material evidence of past human behavior exhibits a con-

. during the second stage to refine character and quality siderable range of variability in its density distribution
of information recorded. These changes will be discussed across the landscape. The archeological record of past
where approoriate. human behavior within any project boundaries can be

expected to vary from isolated artifacts or architectural
GOALS features and low density "scatters" of artifacts, to spatial

loci characterized by great numbers of architectural
Intensive archeological survey of land areas within the features and/or high densities of artifactual remains. The

permanent and flood control pool levels of Cochiti problem facing the archeologist is that of determining
Reservoir was undertaken with the intent of locating aiLd how this variability should be documented so it can be
documenting information about all surficial archeological used as data to inform about past human behavior.
remains present within the project boundaries. Documen-
tation vas directed toward description of those remains A commonly employed strategy has been to define
to permit evaluation of their significance and to facilitate "sites" or "site locations" as units of observation. Sites
planning for a program of mitigative action. Iheoretical are generally defined as relatively high density lasters of
considerations underlying specific survey procedures architectural and/or artifactual remains occuirine within
employed will be discussed briefly, definable spatial limits, which are presumed to represent

loci of high intensity or long duration of human activities.
Archeolog ical remains constitute material by-products

of human behavior. Such material by-products do not If field documentation is restricted solely to such loci.
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however, much information about the overall operation manifestations of archeological remains could be classi-
of adaptive systems within regional or project boundaries flied into categories of isolated occurrences, site locations
is potentially lost. The structure of varying densities of or provenience locales within site locations. The ultimate
material by-products across the landscape constitutes in analytical value in employing the categories was realized
itself a kind of information about the organization of primarily as an increase of rigor in qualitative evaluation
adaptive behavior which should be monitored as well. of those remains with respect to possible behavioral
For this reason, three units of observation were defined determinants of deposition and post-depositional ero-
for the Cochiti Reservoir survey: isolated occurrences, sional processes resulting in their present occurrence
site locations, and proveniences within site locations, upon the landscape.

1. Isolated Occurrences a. Isolated Occurrences and Site Locations

Isolated occurrences are defized as single occurrences
of artifacts or features, or low density scatters of arti- The operational distinction between isolated occur-

factual remains over very broad areas of landscape. These rences and site locations changed somewhat during the

units of observation are differentiated from "site loca- course of both surveys. Survey of the permanent pool

tions" in that they provide information about subsistence area resulted in documentation of a greater number and

or settlement behavior primarily through analysis at a variety of archeological phenomena as isolated occurren-

regional rather than locus-specific scale. In this sense, a ces than did survey of the flood control pool area. This

single isolated sherd dating in manufacture to a particular was in part due to the fact that the first stage was res-
period of Anasazi settlement may offer little or no infor- tricted to land areas within the near vicinity of the Rio

mation about specific subsistence activities carried out at Grande River, and that a greater variety of archeological

the exact spatial locus where it is found: but the distri- evidence of human behavior', especially historic behavior)

bution of such isolated occurrences with respect to par- was encountered. Especially prominent among those

ticular physiographic, soil and vegetative zones within a were "modern" hearths and campsites constructed and
region may prove informative about overall strategies of used by hikers and/or raft or boat parties. During the

land usage during that period of settlement. Distribution first few days of survey, each of these locations encoun-

of isolated occurrences thus offer considerable potential tered were documented as site locations, although the
for defining contexts of prehistoric trail usage, location majority were not characterized by associated artifactual

and intensity of agricultural production activities, and a remains or any substantive evidence of differential utili-

variety of other categories of behavior which cannot be zation of site space, recurrent occupation, etc.

expected to generate an archeological record in the form
of substantial quantities or high densities of material by- As survey progressed, it became apparent that such
products. hearths were present in greater numbers within 20 meters

of the river's edge, and that "new" sites of this sort began
2. Site Locations to appear in previously surveyed areas, despite the

season of year and short duration of elapsed time during
site locations are defined as clusters of artifactual and/ which survey was conducted. An expedient decision was

or architectural features which can be delimited spatially thus made that such phenomena could be documented
to a particular locale upon the landscape. Site locations as isolated occurrences. A similar decision was made
are felt to represent spatial locales which potentially pro- with respect to occurrences of "river-side debris" in the
vide information about locus-specific subsistence pursuits form of cans. deposited along the margins of the river as
through intrasite *alysis of material remains. Site loca- a result of high water intervals.
tions are thus differentiated from isolated occurrences as
units of observation because they exhibit artifactual and/
or architectural variability indicative oi greater intensity, During the course of the flood control pool survey,

* diversity or duration of behavior within definable spatial however, which was conducted for land areas substan-
boundaries tially higher in elevation, occurrences of presumably

"modern" hearths were documented as site locations

3. Proveniences rather than as isolated occurrences, largely because they
were rarely encountered, and the behavioral contexts of

Proveniences are defined as spatial locales within the their deposition could not necessarily be accounted for

boundaries of a site location which are characterized by as well as those occurring within close proximity of the

observable differences in content and/or density of arti- river.

factual or architectural remains. Intrasite proveniences
were in some cases defined in an attempt to isolate dif- In general, with the exception of truly "isolated"
ferent temporal components of occupation at the site occurrences of single artifacts, all material phenomena
location, and in some cases were defined in an attempt observed during the course of survey of the flood control
to isolate differential utilization of site space within a pool were documented as site locations. Low density
single temporal component of occupation. The use of occurrences of artifact scatters, and all architectural
proveniences as units of observation thus permitted maxi- structures such as single walls, terraces, or rubble mounds
mum flexibility in formalizing field observations of intra- whether or not associated with artifactual remains were
site variability for purposes of documentation, documented as site locations as well.

4. Discussion of Units of Observation
Actual dimensions of site locations documented in

The definitions of units of observation discussed this fashion ranged from 1.0 square meter to 160,000
above essentially served as conceptual guidelines to aid square meters. and densities of artifactual remains corn-
in field documentation of archeological remains during prisinq or associated with provenience locales within
survey. In this sense no attempt was made to delineate a site locations ranged from 0.001 artifacts per meter
set of formal, quantifiable criteria through which specific square to 82.0 artifacts per meter square.
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b. Proveniences of material remains attributable to different temporal
components, while in other cases material remains attri-

As noted previously the concept underlying definition butable to different temporal components are essentially
of provenience locales within site location boundaries "stacked" at the same spatial locale within the site. It is
was directed toward two analytical concerns: first, to clear that this kind of complexity in deposition cannot
isolate possible temporal components of occupation at always be observationally resolved in the field. If,
the same site location; and second, to isolate possible however, criteria of content, distribution and density of
differences in activity utilization of site space within a remains are employed to stratify the site into provenien-

single temporal component of occupation at the site ces, the validity of field observation can be tested through

location, quantified samples monitored for each defined proveni-
ence.

It is, of course, clear that precise definition of differ-
ent temporal components of occupation of a single site IMPLEMENTATION OF SURVEY
location cannot be finitely posited during field survey. It
is just as clear that precise spatial delineation of boun- Procedure to Locate
daries between areas of different activity performance
within a site location cannot be undertaken as rigorously A four to six person crew was employed to locate
during field survey as could be undertaken through a presence of architectural and artifactual remains within
program of excavation and laboratory analysis. the project area. Foot coverage of land areas was em-

ployed throughout survey of the permanent pool and for
It is, however, equally clear that qualitative and quan- most survey of the flood control pool. One exception to

titative -variability with respect to kind and distribution this strategy occurred during survey of the broad flood
of architectural and artifactual remains can be observed plain and low terraces comprising the northern bank of
between and within site locations, the Santa Fe River. This area was an open grassland and

permitted use of a horse to cover the ground more
Formal delineation of intrasite proveniences was thus quickly. One mounted crew member crisscrossed the

implemented in part as a standard survey procedure to northern side of the drainage and located sites and
capitalize upon this kind of cumulative perception which isolated occurrences with wire flags while the remaining
has in the past generally been relegated to a "comments" crew members proceeded directly to those locations to
or "remarks" section of survey data. document the remains. Total land area surveyed in this

fashion amounted to ca. 800 acres (325ha).
Operational on-site definition of proveniences was

undertaken with an understanding that a variety of Given the highly convoluted nature of the remaining
behavioral circumstances might have conditioned the dis- landscape, intensive foot survey was conducted sequen-
tribution of architectural and artifactual remains per- tially over small pre-determined portions of the land
cieved on the surface of site locations being stratified, surface. Interval spacing of survey personnei ranged from
These circumstances outlined here are as follows: 10 to 15 meters dependent upon vegetational cover and

physiographic context. Ground cover by each crew
1. A site location might owe its archeologically obser- member was undertaken in a "zig-zag" fashion. Each

vable existence to having been selected as a locus for per- crew member was equipped with a bundle of color 30
formance of a specific set of subsistence activities through inch wire flags for marking locations of architectural or
the operation of a single adaptive system in the past. The artifactual remains; voice contact was maintained between
degree of spatial segregation among material by-products personnel during locational sweeps of the portion of
of activity performance in such cases would be largely landscape being surveyed.
dependent upon the nature of site space utilization
employed. Thus if different activities were performed at Upon completion of this locational stage, a brief con-
different spatial loci within the site location, the archeo- ference was held to exchange information on the kind and
logical record of those activities might be manifest as densities of archeological remains encountered. Stratifi-
spatially segregated strata exhibiting different artifactual cation of archeological remains into categories of isolated
and/or architectural content, occurrence or site location was determined through

evaluation of density relationships of artifactual or archi-
If however, essentially similar activities were per- tectural debris and areas characterized by high densities

formed by different individuals or groups of individuals of isolated occurrences as determined by flagged location
at different spatial loci within the site location, the and voice contact.
archeological record of those activities might be manifest
as spatially segregated strata exhibiting essentially similar Definition of Intrasate Variability
artifactual and/or architectural content.

Once defined, site locations were subject to a "flag
2. Some site locations can be expected to have been sweep" by survey personnel in which crew members

selected as loci for specific sets of subsistence pursuits spaced themselves up to two meters apart and covered
by more than one cultural adaptive system in the past. the entire extent of the site. During this sweep, flags
Given the particular extrative or productive strategies were placed bv each artifact. Flag colors were assigned
through which those loci were selected by differing to taxons of artifactual remains, for example, red flags
adaptive systems, the material by-products of subsistence signified silicious stone artifacts, yellow flags signified
oriented behavior may exhibit quite different spatial ceramic fragments, white flags signified nonsilicious stone
organization at the site location, and may exhibit consid- artifacts, etc. On wholly lithic sites, flag colors were
erable diversity in assemblage composition as monitored assigned to material taxons: red flags signifying obsidian;
by technological, functional or architectural variability, yellow flags signifying chalcedony. etc. In cases where

artifactual remains were present in extremely high fre-
In some cases, the context nf utilization of site space quencies, this procedure was altered toward definition

can be expected to result in differential spatial deposition of boundaries for the site location as a whole, and toward
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the slopes. More massive artifacts tended to be distri- frame size to encompass a standard fraction of total
buted near the tops of the slopes, while artifacts of number of artifacts estimated to occur within the pro-
smaller mass such as small pieces of debitage were distri- venience locale. This procedure quickly proved unfeasible
buted in much greater frequencies near the lower reaches because reliable estimates of artifact counts could not be
of the sloping surface. Since quadrat samples were res- made prior to sampling. The approach was thus changed
tricted in their placement to a single block size portion toward attempting to adjust sample frame size to encom-
of the provenience area, they did not encompass the pass a minimum fraction of the total area defined within
entire artifact size variability exhibited at the provenience. provenience boundaries. Since provenience size in square

meters could be more reliably estimated than counts of
b. For the first few site locations in which quadrat artifacts within provenience boundaries, an attempt was

samples were employed, it was observed that a great deal made to adjust sample transects to encompass minimally
of lithic and ceramic class or taxon variability was not 20% of total provenience area. Ultimately, however.
representationally encompassed within the sample unit. time/cost considerations proved to be the final arbiter

of sample unit size. in cases where extremely high densi-
It was thus felt that quadrat sample units failed to ties of artifactual remains were present, sample frame

monitor adequately assemblage variability within prove- size encompassed as little as 5% of the total provenience
niences, whether conditioned by behavioral contexts of area.
artifact deposition, or by post-deposition erosional pro-
cesses. It is felt that the sampling procedure employed re-

sulted in reliable estimates of artifact densities within

To alleviate at least this latter problem, a decision was proveniences. The degree to which it provided iniorma-

made to employ transects, or linear rectangular units, as tion "representative" of artifact taxon or attribute varia-

sample frames. In cases where sites or proveniences were bility within provenience locales is difficult to assess in

situated on sloping terrain, these sample transects were the absence of controlled comparison between sample

oriented essentially uphill-downhill. On more level te- documentation and "whole provenience" documentation.

rain. transects were placed approximately through the It should be reiterated, however, that definition of pro-
venience locales was undertaken to maximize information

center and aligned along the long axis of the provenience coerigntsie aibdvin riftditbto.locaes bingsamped.concerning intrasie variability in artifact distribution.
locales being sampled. while definition of sample unit shape, placement and

Of the two sample units employed (quadrats and tran- size within provenience locales was directed toward

sects), it was determined in the field that transect samples maximizing information concerning intra-provenience

provided a more reliable estimate of artifact size variabi- variability.

lity within a given provenience because they accounted
for post-depositional erosional sorting of artifactual DATA COLLECTION PROCEDURES:
debris. Assessing the degree to which quadrat or transect NONARTIFACTUAL
samples provide better estimations of artifact taxon varia-
bility within a provenience locale is a more difficult pro- A series of data forms were employed to describe
blem which can only be approached through analysis of relevant variability concerning the spatial location and
completely collected or excavated site locations. It was environmental setting of site locations and isolated occur-
noted in the field that low-count artifact taxons (such as rences, and to describe architectural and artifactual varia-
manos, metates or projectile points) were often not bility within provenience locales at site locations. Data
accounted for by either quadrat or transect sample units. recorded on these forms will be discussed below, and the
For this reason, survey procedure was altered during the reader is referred to Figs. 111.3.2-10 for reproductions of
course of field work such that the presence of low count each form.
artifact taxon "missed" by transect sample unit place-
ment within provenience locales were documented in The general strategy of description involved recording
addition. Care was taken in these cases to differentiate information about the setting, kind and relationship of
such artifacts from those documented within the sample proveniences and areal extent of a site location on the
unit. Site Data Form. Specific descriptions of architectural

features and extent of artifactual debris were recorded
3. Sample Unit Size on the Provenience Data Form. documentation of arti-

factual variability within provenience locales was under-

Sample units were employed to document only arti- taken, employing the appropriate Lithic, Ceramic, His-
fact classes exhibiting high item counts. Thus, if a pro- toric Artifact or Petroglyph data forms.
venience locale exhibited high counts of lithic artifacts,
but low counts of ceramic fragments, sample transects Additionally, a sketch map was drawn of each site.
were employed to document lithic artifact variability This illustrated the plan of the site location, with em-
while all ceramic variability within the provenience locale phasis upon the spatial relationships among architectural
was documented. features, artifactual debris and immediate physiographic

situation of the site. Also included were locations, sizes
As discussed previously, the decision to document a and shapes of sample units within proveniences. Both

sample of artifactual debris within a provenience was color and black and white photographs were taken to
made when the initial "flag sweep" of the site location document the site setting. architectural variability and
revealed such high counts of artifacts that time/cost con- relevant artifactual variability. Color slides of artifact
siderations prevented documentation of all surficial distributions, as revealed by color coded flags marking
remains observable. A primary objective of sampling was artifact occurrences and/or provenience boundaries were
to obtain a "'representative" description of artifact varia- taken as well.
bility within the provenience locale, and a major problem
resided in determining how large a sample would be A variety of maps were used to document site loca-
documented. Two approaches were attempted in this tions. Elevation and legal location description were inter-
regard. The first approach involved adjusting the sample polated from 7.5 minute USGS topographical quadrangle
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maps. Aerial photographic coverage of the survey region Method of construction (mortared, drylaid, nailed,
was not uniform and was obtained from a variety of etc.)
sources. The U. S. Army Corps of Engineers, Albuquer- Shaping of elements (presence or absence of
que District, provided both a mosaic and individual 9 inch shaping, estimated percentage of elements
by 9 inch stereo photographs (1:26400 scale) of the shaped)
expansive southern permanent and flood control pool Placement of elements (horizontally or flat, set
area in the immediate vicinity of Cochiti Dam. Enlarge- vertically, rubble core, no discernable pattern.
ments of strips from high altitude photographs covering etc.)
areas from the mouth of White Rock Canyon to Alamo
Canyon, and from the mouth of Frijoles Canyon to the 2. Hearths
northern extent of the survey areas, were obtained from
Koogle and Pouls Engineering, Albuquerque. To fill the a. Outline shape
gap in coverage between Alamo and Frijoles Canyons,
the Corps flew at low altitude in a helicopter to shoot b. Dimensions
two sets of vertical and oblique photographs.

c. Constructional materials
All of the aerial photographs, particularly the stereo

pairs, were superior to the USGS quadrangle sheets for d. Placement of elements
accuracy in location. Individual trees and shrubs could
be seen easily and relatively low topographical relief was e. Condition
discernable on the stereo pairs. Contour interval place-
ment on the quad sheets was particularly inaccurate for f. By-product of hearth usage (presence or absence of
the White Rock Canyon area and failed to reflect the charcoal stains or firecracked rock; spatial dimen-
existence or placement of many benches, terraces or sions and volume estimate if present)
talus formations where sites were situated.

3. Artifactual Debris (including ceramic fragments. lithic
Site Data Form (Fig. 111.3.2) artifacts, industrially manufactured artifacts, etc.)

The site data form was designed to act as a "cover a. Areal extent of distribution
sheet" for each site location. The categories of informa-
tion recorded included a variety of locational and admin- b. General description of kinds and density of debris
istrative data, data concerning the physiographic setting
and situation of site location, data concerning the vege- c. Observations about possible behavioral determin-
tational setting of the site location, and data concerning ants of deposition and effects of post-deposition
the kind, number and relationships of architectural and wind or water erosion
artifactual remains characterizing the site location.

d. Location of debris with respect to architectural
Documentation of locational data, including Labora- features or other artifactual debris proveniences

tory of Anthropology (LA) number, other names or within site location
numbers previously assigned to the site location, project
name, cultural/temporal designation, elevation, Universal The provenience data form proved to be an econom-
Transverse Mercator (UTM) coordinates, etc., was under- ical format for recording architectural and artifactual in-
taken after the data form was returned from the field, formation in terms of time investment and flexibility in
Information such as field number, date recorded, name the field.
of recorder, site condition, mitigation estimates, photo-
graph numbers, site dimensions, number of proveniences Isolated Occurrence Form (Fig. 111.1.4)
and data forms employed to describe architectural and
artifacrual variability were filled out in the field.

The isolated occurrence form was employed to des-Provenience Data Form (Fig. 111.1.3) cribe the kind, physiographic situation and vegetative

d fsituation of isolated artifacts, petroglyphs or architec-
Aside from administrative information accounted for tural features. The spatial locations of these were plotted

on the initial three lines of the form, provenience data on USGS maps carried by each crew member. Description
was described according to an "open" format. The of physiographic and vegetative situation followed the
following set of criteria were employed to organize pro- format discussed for those categories on the site data
venience descriptions, form, and description of isolated occurrences themselves

followed the format discussed for architectural and arti-
1. Structures (including rubble mounds, rooms, walls, factual variability discussed for the provenience form.

depressions, etc.) Documentation of isolated petroglvphs was undertaken

a. Dimensions (length, width and height) of rubble on an attached pictograph/petroglyph data form.

mound(s) or structure
Pictograph and Petrglyph Form (Fig. I11.1.5)

b. Number of rooms discernable by foundation out-

lines, and dimensions of each
This data form was designed to monitor variability in

c. Constructional details: condition, technique and design of painted, pecked,
Materials (basalt, tuff, adobe, wood, etc.) scratched or incised designs found on boulders, shelters
Kind of elements (clasts, slabs, cobbles, etc.) or cliff faces. The form is largely self-explanatory. Black
Size of elements (ranges and means of length, and white photos were taken of each occurrence of

width, thickness or diameters) petroglyphs and pictographs.
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SITE DATA FORM

LA No. ______________ ___ Other Designations ___________________

Project Cultural/Temporal Type

Elevation _____________ Long. _____________ Lat.______________

USGS Quad _______T _______R Sec. ________ 4 Sects______

Drainage: Primary Secondary

Field No. ____________ Date _ ___________Recorder____________

Magnetic Reference_______________________________________ ________

Site Condition: Eroded - Vandalized -____Undisturbed ____Surficial - Stratified -
Comments:

Mitigation Estimate (mnan days): Intensive Collection ____________Excavation ____________

Comments:

Photo Nos.. B,'W ____________________ Color____________________

Physiographic Setting: ______________________________________

Phvsiographic Situation: Exposure Slope _________Soil Structure ________

Description:

Vegetation: Dominant Species:

Vegetative Structure:

Dimensions of Site: ____________________________________________
Number of Proveniences:_____
Forms: Provenience _ Lithic _ Ceramic __Historic __Ground Stone ___Petroglyph _Map-
Kind and Relationship of Proveniences:

FIG. 111.3.2 Site Data Form
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PROVENIENCE DATA FORM

Site Field No. ________Provenience No._______ Site LA No. ________Date

Recorder ___________Photo No.: B/W ___________ Color___________

Forms: Lithic Ceramic ______Historic Petroglypin MaIps

Provenience Description:

FIG. 111.3.3 Provenience Data Form

ISOLATED OCCURRENCE FORM

Field No._________ Kind _________Date _________Photo No. __________

Physiographic and Vegetative Situation:________________________________

Description: (Include quantity, areal extent, density and photo Nos.)

* FIG. 111.3.4 Isolated Occurrence Data Form
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PICTOGRAPH AND PETROGLYPH RECORD SHEET

Site No.: Project:

Recorder: Date:

Condition: Undisturbed - Technique: Incised
Vandalized - Pecked
Slightly Weathered _ Painted -

Heavily Weathered - Combination -

Associated Cultural Remains: yes to other

Photographs: BiW Color

Additional Drawings/Rubbings: yes no

Description of Examples of Panel Drawn:

Sketch of Panel Major Elements Or Grafitti ,_Scale)

I E_ :I :RT

FIG 11.. PitgahadPtogyhRcr he

ti i
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~FIG. 11.3.3 Pictograph and Petroglyph Record Sheet
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DATA COLLECTION PROCEDURES: Lithic Data Form (Figs. 111.3.6-7)
ARTIFACTUAL REMAINS

The lithic data form was designed to monitor varia-
No Collection Strategy bility among stone artifacts which could be used to inform

about strategies of material selection, tool manufacture
The intent of legislation under which intensive survey and tool use within provenience locales.

of the Cochiti Reservoir permanent and flood control
pools was implemented is predicated upon recognizing The rationale conditioning selection of attributes
archeological remains as limited and nonrenewable monitored during survey, and definitions of attributes
cultural resources. It is an accepted fact that any archeo- themselves can be found in Chapman and Schutt in
logical investigation of a site location which involves Volume 2. Although the lithic data form underwent sub-
removing artifactual remains from their context of occur- stantial change in structure between survey of the per-
rence is a form of physical destruction of the archeolo- manent pool and flood control pool, the basic strategy
gical record. This is obvious if such removal involves ex- of documentation remained similar. All lithic artifacts
cavation. it is in recognition of this fact that the profes- within a provenience, or sample unit. were first flagged.
sional archeological community places such great Each artifact was then examined in turn for the presence
emphasis upon training in observation and recording con- or absence of a finite set of attributes, and then docu-
textual relationships of artifactual remains recovered mented on the appropriate place or places in the data
during the course of excavation, matrix comprising the form.

Removal of artifactual remains from the surface of If all surficial stone artifacts within a provenience

site locations during survey constitutes no less a destruc- locale were recorded, "all Recorded" was checked at

tion of the contextual relationships which pertain among the bottom of the form. If a sample transect ithin the

artifactual and architectural remains. This is especially provenience was employed for documentation the

true in those cases in which the behavioral contexts of dimensions of the transect were entered as "Size of

deposition and the vagaries of post-depositional erosional Sampling Unit."

process have resulted in an ephemeral and often entirely The following discussion will briefly outline differ-
surficial record of human behavior at a particular spatial ences between formats for monitoring lithic artifact
locus. variability on permanent pool survey (Fig. 111.3.3) and

survey of the flood control pool (Fig. 111.3.6). The reader
Archeological resources situated within the confines is referred to Chapman and Schutt (Volume 2) for more

of Cochiti Reservoir constitute in many ways a special detailed definition and description of taxons and attri-
case with regard to this mitigative alternative in that all butes discussed below.
will be subiected to varying degrees of shoreline wave
action, inundation and silt deposition in the future. I. Material
The effects of these processes are poorly understood at
present. Given this consideration, avoidance or physical Seven material categories were monitored during the
preservation of archeological resources within a projected permanent pool survey. These included obsidian, basalt.
reservoir context cannot be dismissed as a potentially chert, chalcedony, quartzite, sandstone and other (Fig.
viable mitigative alternative. 111.3.6). These materials were initialy monitored "gen-

erically" (e.g., obsidian vs. basalt). It became apparent

A second consideration which must be taken into during survey that subtaxons of some materials, especially
account when dealing with the impact of collection poli- obsidians, cherts and chalcedonies, could be defined. For
Cies resides in the potentially detrimental effect artifact approximately 60% of the site locations descriptive sub-
collection during survey might have upon the scope of taxons (e.g., Pedernal chert vs.other chert) were recorded.
problem oriented analysis of site locations selected for
future mitigative action. Selective removal of "diagnostic" For survey of the flood control pool, a four-digit) artifacts or inv-nsive areal collection from site surfaces number code classification developed by A. H. Warren for
can severely limit the scope of any future research pro- the Laboratory of Anthropology was employed to des-
blems which necessitate spatial analysis of artifact distri- cribe material taxons. Material descriptions and code
butions within a site location, numbers used are discussed in Section II of this volume.

Type specimens of materials were carried in the field by
A third consideration of collection policies which the survey crew to facilitate classification. When artifacts

must be dealt with at a practical level are attendant time were encountered which were not accounted for by the
and cost parameters. Field collection of artifacts is only lithic code, they were assigned a provisional number or

A the first step of an often lengthy and expensive program letter designation and described in detail for future iden-
of transportation, washing, labeling, analysis and curation tification. An attempt was made to collect nonartifactual
which must be met if such collection is to be legally and specimens of "unknown" materials where possible.
ethically undertaken. If, however, research problem are
delineated in a fashion permitting specification of rele- 2
vant attribute variability which can be monitored in the
field, those data can be collected as information and do
not have to be collected as artifacts.

Size of debitage was not monitored during survey of
For these reasons, it was decided that a "no collection the permanent pool (Fig. 111.3.6). but it was observed

policy" during survey of Cochiti Reservoir could be during the course of fieldwork that a considerable
implemented as a viable solution to both research and amount of intersite and interprovenience variability in
conservation needs of the project. Information about size of debitage was evident, and that in many cases debi-
artifactual remains on the sites were recorded on the tage size seemed to be varying independently of material
appropriate data forms and are discussed below, type. For this reason, five categories of size were moni-
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LITHIC DATA FOR

Field No. LA No. Provenience No.

Recorder Date Project

Material Obsidian Basalt Quartzite Chert Chalcedony Sandstone Other

Unrt. Debitaae

Cortex

No Pit

Unprp Pit

Prp Pit

No Cortex

No Pit

Unprp Pit _

Prp Pit

Ret. Debitage

Cortex

No Pit

Unprp Pit

Prp Pit

No Cortex

No Pit

Unprp Pit

Pip Pit ______________

Uniface

, " Biface

Core

Chopper

Haimnerstone

Mano

Metate

Other

Artifact Descriptions: Yes No
(If Yes, use back of form)

Assemblage Observations: All Recorded Size of Sampling Unit _

FIG. 111.3.6 Lithic Data Form (Permanent Pool)
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LITHIC DATA FORM

Field No. LA No. Provenience No.

Recorder Date Project

Material Code

Unretouch

3

Utilized I

.None

SPlatform only

M 21

PDot.al: DorsalI

~Platform only __ .___

x I orsrsoaly1

4J

M-Anlly wIth Cortex

Ienae I

Platfo L _n

. Ret o rsal on ...

I _ra

Parton &- Dorsal -

AlrwihCre

Size F 2 3 4 3 Artifact Description: yes o
U I .' S -t 3 0 ; (if yes, use back of form)

All recorded Size of sample unit _____

* Comments

€3

FIG. 11.3.7 Lithic Data Form (Flood Control Pool)
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11.3 SURVEY OF COCHITI RESERVOIR: METHODOLOGY

tored for debitage during survey of the flood control Documentation of expected low count raxons of ;ithic
pool Fig. 111.3.7). A scale providing both centimeter artifacts such as cores. harnmerstones. manos. metates,
units and size categories was printed at the bottom of axes, etc., was undertaken by frequency count ,ithm
the form to facilitate measurement. Debitage was mea- relevant material types. I'he first data iorm included
sured along an axis defined through the proximal and space for choppers, manos and metates in addition to
distal ends. cores and hammerstones, but these taotons occurred so

infrequently that they were dropped from the second
b. Retouch data form and entered as "other" when found. A data

form was designed to document ground stone variability,
A piece of debitage was considered to exhibit retouch but proved infeasible in the field. Manos and metates

if some portion of its perimeter was marginally retouched were thus briefly described on the back of the lithic data
either unidirectionally or bidirectionally. Artifacts ex- form. and dilustrated by opan view and cross-section.I ibsing unifacial or bifacial retouch were documented as

"bifaces" or "other" taxons. 5. Utilization

c. Cortex Evidence of utilization was not monitored during per-
manent pool survey, but it became apparent that gross

During survey of the permanent pool, the presence or evidence of utilization could be readily discerned with
absence of cortex irrespective of placement or kind was 20x hand lenses. Utilization was thus added as a criterion
monitored for debitage. It was observed in the field that for description of debitage variability on the Lithic data
the locs of cortex on debitage iplatform or dorsel sur- form employed for survey of the flood control pool.
-ace) seemed to be indicative of different techniques of
reduction of some materials. it was also observed that 6. Comments
the kind of cortex twaterworn or not waterworn) was
potentially informative about source locations of some The lithic data form in its final stage of evolution i Fig.
materials as well. The lithic data form used for survey of 111.3.7) proved to be a very efficient tool for monitoring
the flood control pool was thus designed to account for lithic artifact variability in the fie!d. given proper training
presence or absence and variability in placement and kind time can be minimized if specimens of material types
of cortex exhibited by debitage. Cortex variability was and artifacts exhibiting attribute variability to be
monitored independently of debitage size, retouch and monitored are available for pre-iieid examnination.
utilization. The term "cobble" on the second lithic data
form tFig. 111.3.6) refers to waterworn cortex. Data gathered through use of the form-not only pro-

vides an immediate assessment of assemblage variability
d. Platforms with respect to material selection, tool manufacture and

tool use, but can be easily coded for computerization.
During survey of the permanent pool, documentation Limitations of the format reside primariy in the fact

of debitage platform variability was limited to monitoring, that covariations of size and cortex variability cannot be
in addition to the presence or absence of platforms, retrieved. The consensus of the field crew suggested that
whether platforms exhibited a single facet or surface if the format were changed to monitor attribute varia-

'unprepared'" platforms). or whether they exhibited biliry on a flake by flake basis (which would permit
multiple retouch scars indicative of the debitage having maximum analytical t-exibilitvl, time investment in the
been detached from a previously retouched edge margin field would not be substantially increased.
"prepared" platforms).

During survey of the flood control pool, debit ie ex- Ceramic Data Form: Permanent Pool Surve,
nibing "prepared" platforms were monitor two (Fig. 1II3.S)
separate taxons. "Rejuvenation flakes" exhi .pared
platforms with evidence of prior utilization, while Prepared by A. H. Warren
"retouch flakes" exhibit prepared platforms with no
evidence of prior utiiization. Two very different ,ield strategies were employed to

document ceramic artifact variability on survey of the
e. Angular Debris permanent pool and survey of the flood control pool.

The ceramic data form used during the permanent pool
Angular debris (see Chapman and Schutt, Volume 2) survey was designed by A. H. Warten, who prepared the

was not monitored as a taxon during survey of the per- following discussion as well.
manent pool although it was added to the second lithic
data form. Size variability for angular debris was not 1. Methodology
accounted for, but the presence or absence of cortex was
monitored. A two day training session on ceramics was conducted

for members of the survey team prior to the commence-
3. Unifaces and Bifaces ment of the fieldwork. Since a "no collection" policy

was established, and the number of sherds at each site
Facially retouched artifacts were entered as letter was expected to be minimal, efforts to obtain maximum

codes in the data matrix comprising both forms, and information from the field data seemed essential.
were drawn to actual size of scale on the back of the
form. It was found that actual size drawings of obverse, Literature relating to pottery typology in the upper
reverse and cross-section could be done quickly in the Middle and Upper Rio Grande region was reviewed in
field, and provided better information concerning artifact order to obtain as complete a compilation of ceramic
morphology than did description, data as possible for both local and intrusive types thatmight be expected to occur in the White Rock Canyon
4. Other taxons area_
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CERAMIC DATA FORM

Field No. LA No. Provenience No.

Project Recorder Date

Pottery Type Bowl Olla Other Totals Pottery Type Bowl Olla j Other J Totals

Santa Fe B,W Agua Fria G/R
Galisteo B1W San Clemente G-P
Wivo BiW Cieneg. G/Y
Abiquiu BtG Cieneg. C-P
Bandelier BG Largo G-Y
Sanekawi BiG Largo G-P
Carbon/white Espinoso G-P

San Lazaro G-P
Red Mesa B/W Puaray G-P
Kawahe'e BW Kotviti G-P
Mineral/white Salinas Red

La Plata B;R Unid. G ,,R
St. Johns P. Unid. G/Y
Hesnota P. Unid. G-P
Mineral/red Unid. red
Carbon/red Unid. white

Tewa Polv. Puname Polv.
Posugue Red Casitas RIB
Kapo Black Red/tan
Ogapoge Polv. Ashiwi Poly.
Powhoge Poly. Mineral Poly.
Carbon Pol-,. .C P Corona Plain

Lino Gray Potsui' Inc.
Corruwated Plain Smooth
Cur. Diag. Plain striated
Clapboard Plain Mica. SI.
Ribbed Plain Mica.
Plain Incsed
Washboard Black IC

Black IC mica.
Polished Brown

! TOTALS

.ssembiage Observations: All Recorded Size of Sampling Unit

Remarks:

FIG. 111.3.8 Ceramic Data Form 'Permanent Pool)
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111.3 SURVEY OF COCHITI RESERVOIR: METHODOLOGY

Pottery types were grouped by paint variety and sur- A survey form for ceramics, based upon the field clas-
face color combinations, as these attributes are those sifications, was designed, including those types that were
most commonly used to distinguish ware in the Rio most likely to occur and with room for write-in additions.
Grande. Established type names were used, but groupings Provision for indicating vessel form was also added.
did cut across ware boundaries in some cases, in order to Utility wares could not be listed by pottery name,
include intrusive or trade pottery. although descriptive terms were used, such as "plain

incised," "clapboard," etc.

The distinguishing characteristics of each pottery type, 2. Description of Ceramic Types
as well as its time range, were listed. The attributes were
kept to a minimum wherever possible, as only hand speci- Ceramic type descriptions are presented for those
men analysis would be possible in the field. Division lines taxons which were expected to occur at site locations
between pottery types are always arbitrary, but efforts within the project area, and are summarized in Table IUL
were made to emphasize those attributes which could be 3.1. This table lists type names, dates of manufacture,
observed in hand specimen and would reflect cultural, and a brief outline of distinguishing features for each
chronological or technological differences. ceremic type.

TABLE 111.3.1

Ceramics-Distinguishing Features

Carbon Painted Wares

Santa Fe B/W 1175-1300 Fine textured, compact clay body; usually
hard, brittle, gray. Fine grained temper,
mostly glass shards and silt; may be slipped.

McElmno B/W +1250 Fine sandy texture. Designs usually narrow
parallel lines.

Gallina B/W ?1200-1350? White slip, polished interior only; sand-
stone, pumice temper.

Vallecitos B/W ?1075-1250 Polished, crackled surface, both sides;
tapered to squared rim + ticking; wide
design bands, pendent lines: Sosi and
Dogozshi styles; sherd, sandstone, igneous
rock tempers.

Galisteo B/W ?1250-1350 Polished, often crackled surfaces, both

sides: tapered to squared rims; designs Sos.
Dogozshi styles; pendent dots; checker-
boards; sherd, local Rio Grande rocktemper.

Jemez B/W 1300-1750 Slipped polished both sides: carbon paint
has tendency to turn brown or red; crystal
pumice temper in dark gray clay.

Wiyo B/W 1300-1400 Clay tan, gray, olive, soft, biscuity; polish-
ed. slipped inside (bowls only) ;designs solid
black. "bold." Vitric tuff temper usually.

Abiquiu B/G 1350-1450 Polished interior; unpolished, unslipped ex-
terior; pumice shard temper; fine to broad
line, pendent dots, triangles, interior only,
rims may be ticked. May be slipped. Gray
clay.

Bandelier B/G 1425-1550 Polished both sides of bowl. may be slip-
ped; pumice temper; designs as above, but
on both sides of bowls. Gray clay.

Sankawi B/C 1500-1675? Cream colored slip, tan clay: pumice shard
temper; polished, dull surface: thin line
designs; parallel lines framing dots common.
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TABLE I.3.1 (con't)

Mineral Painted Wares

White Mound B/W 675-900 Rough surfaced + slip; chevrons; "Z's," tri-
angJes characteristic designs; sandstone
temper. Bowls hemispherical.

San Marcial B/W 600-850 Polished surfaces; white clay; red, brown,
or black paint.

Kiatuthlanna B/W 825-900 Polished both sides; designs radial panels,
checkerboard; crosses, zigzag lines; bowl
form conical. Sandstone temper.

Red Mesa BW 875-1050 Polished + slip; sherd temper; designs pen-
dent dots, triangles, scrolls, ticking, stepped
elements, checkerboards, keys.

Cortez B/W 900-1000 As above, igneous rock, sandstone, or sherd
temper.

Puerco B/W 1010-1125 Polished + slip: Sosi style design, broad line
geometric.

Mancos B/W 950-1150 Polished + slip; designs solids repeated,
hatching (Dogozshi); black, greenish, or tan
paint, conical bowl forms. Temper like
Cortez B/W.

Socorro BIW 1050-1275 Fine hatched designs; gray indurated clay;
sherd temper; (solid Sosi style may be
Puereo or Cebolleta).

Kwahe'e B/W 950-1225 Polished interior + slip; grayish brown clay,
indurated; sherd, temper, Sosi. Dogozshi,
other design styles.

Glaze Pottery

Group A: Characterized by direct parallel-sided rims; crushed sherd or rock
temper; glaze paint; bowls, ollas.

Agua Fria G/R 1315-1425 Red surfaces inside and out; design simple
geometric, encircling bands.

Arenal G-P 1315-1425 As above but with fine white line design onexterior.

San Clemente G-P 1315-1425 One surface of bowls red, the other whiteor tan.

Cieneguilla G/Y 1315-1425 White, yellow, tan, cream, or pink surfaces.

Cleneguilla G-P 1315-1425 As above but with glaze outlined red matte
design elements.

Group B: Thickened, expanded lip or rim; crushed rock temper.

Largo G/Y 1400-1450 Cream or white slip both sides; rarely pink.

Largo G-P 1400-1450 Glaze outlined red matte designs; rarely hasred surface(s).

Group C: Short everted or beveled rims. Cream. white, pink or red
surfaces, may be mixed. Glaze outlined red matte designs.

Espinoso G-P 1425-1490 As above, Red matte designs mainly onbowl interiors; otla exteriors.
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TABLE 111.3.1 (con't)

Pottery Mound G-P 1400-1490 Orange surfaces with glaze outlines red
matte designs.

Kuaua G-P 1425-1490 Sharply everted rims; interiors of bowls not
decorated.

Group D: Long thickened rims, often evered; may have interior carm
Glaze outlined red matte designs on both side3 usually.

San Lazaro G-P 1490-1515 Pink. orange, red, white surfaces, often
mixed. Tapered rims.

Group E: Long thickened rims with exterior carina; or thick short
rims with inward curve. Glaze outlined red matte designs.

Puaray G-P (early) 1515-1600 Orange, red, white surfaces, may be mixed;
rims may be beveled to exterior. Overall
good workmanship.

Puaray G-P (late) 1600-1650 Runny glazes, streaky slips.

Pecos G-P 1600-1700 White slips, short, thick rims; sandstone
temper. May have red surface(s).

Group F: Long, parallel sided rims, with exterior carina at base.
Duochromes more common than in earlier group. Runny
glaze paints.

Kotyiti G-P, G/Y, G/R 1650-1700 Includes carinated bowls, ollas with sharply
evened rims; shouldered bowls; soup plate
forms, pitchers.

Salinas Red 1650-1700 Polished redware; forms and temper similar
to Kotyiti glaze types.

Black-on-Red Pottery

La Plata B/R 800-1000 Red slip smoothed and polished; well ex-
ecuted, medium-line geometric designs;
igneous rock temper (with hornblendes).

Puerco BIR 1000-1200 Slipped and polished; solid line desigm;
Sos style. Sherd temper.

Wigate B/R 1050-1200 Hatching scrolls, Dogozshi or TuLarosa
style; sherd temper.

St.John Polychrome 1175-1300 Hatching, scrolls, Tularosa style; exterior
has broad white line designs; sherd temper.

Heshotauddia Polychrome 1300-173 Black aze interior desigs; fine white Hue
dsign exterior. Sherd temper; rm
rounded, beveled.

"Tewm" SIR 1680-? Black carbon paint on red or pink surfaces;
forms Mie associated historic vessels; temper
varied.i

Historic Cmbon Paint Pottery
Tews Polych ome 1675-1720 Fine lne desig on polished white slips;

red underbody; carinated bowls; vitric tuff
temper; also crystal pumice.

Potue Red ?1675-? No designs; well polished; vitric tuff tem-
per: also sandstone.
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TABLE 111.3.1 (con't)

Kapo Black ?1650-? Polished gray or black surfaces; vitric tuff,

sandstone temper (red slipped, then
smudged).

Potsui'i Incised ?1450-1550 Geometric fine line incised designs, on
smoothed tan surfaces; may have mica slip;
vitric tuff temper.

Ogapoge Polychrome 1720-1800+ Carinated bowls, ollas + red matte designs;
vitric tuff, crystal pumice temper.

Powhoge Polychrome 1760-1900? No carinas, red rims early, black rims late;
vitric tuff, crystal pumice temper.

Historic Mineral Painted Pottery

Puname Polychrome 1680-1780+ Carinated bowls; jars: red, black paint;
basalt, crystal pumice temper. Post -1780,
rounded forms.

Gobernador Polychrome ?1690-1775? Carinated bowls; dense, hard tan clay; un-
framed red paint designs. Temper varies,
sitstone to sherd.

Casitas RIB 1740-1900? Broad red line designs on polished buff
surfaces; temper crystal pumice, sandstone,
etc., coarse grained.

Red-on-Tan, Misc. ?1750-? Red line designs on buff surfaces, chevrons,
slashes, narrower lines than above.

Ashiwi Polychrome 1700-1770 Acoma or Zuni; feather symbol designs;sherd temper.

Hopi pottery Dense, yellow, often untempered, hard
clay body. San Bernardo (1600-1750) has
crude black and red painted designs.

Ceramic Data Form: Flood Control Pool Survey strated both benefits and liabilities. Primary benefits
(Figs. 1.3.9a, b. c) resided in increasing the replicability of data gathered,

and in reducing the amount of time involved to train
During survey of the flood control pool, a different crew members in the use of the form. Training time

strategy of ceramic data collection was employed. The necessary for recognition of ceramic attribute variability
first ceramic data form was designed to collect ceramic is essentially the same, whether that variability is used to
"type" information. During the course of the survey of define ceramic taxons or not. Definition of replicable
the permanent pool, it became apparent that many tradi- ceramic "types," given the fact that the majority of re-
tionally accepted ceramic types were not actually defined cognized "types" employed in the Southwest at present
by mutually exclusive sets of attribute criteria (paste, are not defined as taons on the basis of mutually exclu-
temper, slip, design, etc.), and that decisions to clasify sire sets of attribute criteria, is not an easily or quickly
particular sherds into one ceramic taxon or another could learned skill. For this reason, replicability of attribute
not be made solely on the basis of attribute combinations, documentation between individual crew members is con-
This fact resulted in an inability among individual crew siderably better than replicability of ceramic "type"
members to replicate classification employed by other variability. It was also demonstrated that field time in-
crew members for some taxons of ceramics. vestment in documenting attribute data was about the

same per sherd as that spent in documenting ceramic
It was felt that these taxonomic problems could be "type" data.

avoided if a form was designed to document ceramic
attribute variability rather than ceramic taxon variability, Two major liabilities in the use of the form were
and such an approach was taken during survey of the demonstrated as well. The first of these involved diffi-

*flood control pool. This data collection procedure in- culty in recognizing temper variability in the field with
volved the use of a dictionary listing specific attributes hand lenses. To resolve this problem, small "snip"
of temper, past, slip, paint, ecz., which were numerically samples of sherds exhibiting representative temper were
coded on the data form for each ceramic fragment en- collected in the field for later laboratory analysis.
countered. A second, and more critical liability, resided in the

The data form was designed and implemented as an cumbersome format employed for attribute documenta-
experimental collection technique, and its use demon- tion. The ceramic data form was actually comprised of
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Project: Recorder: Date:

Field No.: LA No.: Provenience No.:

Carbon Paint Polychrome Series, Attribute Form Page No.:

Vess. Rim Atmos. Temp. White Slip Red slip Unslip. Decorations No.
Form Form Loc. CoL Def. Overl. Locat. Loc. Fin. LB FL RDec. Des. Snip

Miineral Paint Polychrome Series (Puname Group), Attribute Form Page No.:

Vess. Rim Atmos. wall Temp. Int. Int. Ext. Ext. Decorations No.
Form Form Thick Fin. Col. Slip Paint Red D. R.M1. Black Desixns Snip

'I'

FIG. 111.3.9 Ceramic Artifact Form-Flood Control Pool Surey
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Glaze Ware, Attribute Form Page No.:

Veus. Bowl Jar Keel Temp Atmos. Slip Color Slip Paint Glaze
Form Rim Rim Int. Ext. Int. Ext.

Prehistoric White Wares, Attribute Form Page No.:

Vess. Rim Temp. Atmos. Slip Paint
Form Form U6c. Defects Type Type Taxon Snip No.

- -
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Plain Polished Wares. Attribute Form Page No.:

Sp. No. Vess. Rim Wall Atmos. Temp. Mica Int. Color Int. Fin. Ext. Color Ext. Fin. Snip
Form Form Thick No.

-~IG -1.. --- - - - .

-9-

- -. - - - - I -

Utility Ware, Attribute Form Page No.:

Sp. N'o. Veto. Rim. Wail Atmos. Temp. Ext. Treat Ext. Color tnt. Fin. tnt. Color Snipm
Form Thick No.

-

FIG. !!1.3.9 (conu't)
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six data matrices, each of which was specific to a set of A stereomicroscope was used to examine the sherd
wares (plain polished wares, utility wares, glaze wares, fragments collected by the survey crew. The type of
white wares, carbon paint polychrome wares and mineral clay, temper, and construction gave additional informa-
paint polychrome wares). In many cases, different kinds tion which enabled identification of most of the coded
of attributes were monitored for each set of wares and sherds. Body sherds of Rio Grande Glazes are generally
specific two digit codes used to describe attribute varia- not classified in absence of rims, but earlier data, con-
bility within an attribute class (such as "temper," cerning distribution of temper types obtained in studies
"interior finish," etc.) had different attribute referents of Cochiti and Pajarito pottery enabled classification in
depending upon which ware series was being monitored. many cases, or grouping into early or middle glazes

(Le., early or middle P-IV) in most instances.
This lack of uniformity in coding was not a major lia-

bility during field documentation because code diction- This data was then applied to similarly coded sherds
aries specific to each ware series were employed. It was wherever possible, and indicated chronology applied.
found, however, that the format was extremely cumber- The results corresponded very well with ceramics from
some to computerize because it necessitated developing the known occupations of large P-IV pueblos in the
six different formats to describe attribute variability for Cochiti, Pajarito and Mesa Negra areas.
each assemblage, and presented a very complex problem
for information retrieval. Black and white pottery was classified in the field and

presented little problem in identification. Fragments of
Because of these difficulties, attribute data docu- historic sherds were taken in most cases and in turn

mented through use of the form was used in conjunction allowed easy identification.
with collected "snip" samples to essentially reconstruct
a taxonomic and morphological description of ceramic Historic Artifact Data Form (Fig. 111.3.10)
assemblages. A. H. Warren's comments upon tfis pro-

In summary, it is felt that the ceramic data form offers The historic field data form was designed specifically

considerable potential as a format for survey documen- to monitor mass produced commercial items. These
tation of ceramic variability, but would be most profit- begin to appear in the Southwest in abundance during
ably used in the context of a well defined problem orien- the last half of the 19th century, as a result of continually
tation. The specific problems for which ceramic variabi- increasing articulation of New Mexican populations with
lity was being monitored during the Cochiti Reservoir the industrial economy of the United States. These items
survey were those of determining the date of manufacture were first transported into New Mexico via the Santa Fe
of ceramics, and determining the kinds of activities Trail in the 1820's, but were not generally available to
necessitating use of ceramic vessels at particular pro- the rural populations at this early date. Increasing fre-
venience and site locations. These problems can be quencies of these goods subsequently arrived in the
approached through field documentation of taxon varia- region, and were broadly distributed as a result of military
bility using a format like that employed during survey of operations in the 1840's and 1860's and most impor-
the permanent pool. The replicabiLity of such documen- tandy, through the arrival of the railroads in the 1880's.
tation, however, is largely dependent upon individual
expertise of a kind not generally available for each survey With the railroads came the immediate expansion of
crew fielded, given personnel availability and current Anglo influence, and corresponding social, economic,
wase scales. The attribute format developed for survey and technological changes. Commercial products, par-
of the flood control pool demonstrated that this field ticularly those arriving by rail in the 1880's, were
personnel problem can be solved, but demonstrated as designed to be inexpensive and widely available, and
well that considerable modification of the format struc- were quickly utilized by all cultural groups in the South-
ture is needed before it can be employed as a viable and west, replacing native industries in many cases. An
efficient analytical tool example of this trend is illustrated through the change in

native ceramic industries caused bv the introduction of

Comments on Analytical Usage of the enamelware, which were cheap, durable, lightweight and
Flood Control Pool Ceramic easily cleaned.

Of the massproduced items which occur in the archeo-
Prepared by A. H. Warren logical record, containers, both of glass and metal, are

possibly the most sensitive to technological and economic
During the survey of the flood control pool, pottery change. Collectively, they have high information poten-

found at site were coded by attributes. Except for small tial for temporal and functional considerations of site
fragments of some potsherds which were of questionable usage, and are oftentimes the most common and durable
typology, sherds were not collected and returned to the artifacts found on recent archeological sites. Containers
laboratory. The observations or remarks of the surveyor, are designed to be convenient and disposable, in many
or suggested ceramic type names, were usually omitted, instances "advertise" their contents, and are of limited
but would have been most helpful in assessing the cera- utility once their contents are consumed. Hence, they
mics of each site in the laboratory. are rarely curated for any length of time and are usually

discarded on the spot. Readers may refer to the follow-
In order to determine the meaning of pottery observed ing sources, as per bibliography: Fontana et aL 1962;

at the various sites in terms of chronology, cultural affi. Lief 1965; Lifshey 1973: Lorrain 1968; Paul and Parma-
liation or ceramic classification, it was necessary to lee 1973;and Riley 1958.
attempt to correlate attributes listed on the field forms
with attributes listed for pottery types in the upper Rio The historic data form (Fig. III.1.10) stresses the re-
Grande Valley. The attempt to relate field collected cording of glass and metal container attributes. These
attributes with the established body of information re- items exhibit high information potential because of their

* sulted in some guesswork. general abundance, the immediate nature of their dis-
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111.3 SURVEY OF COCHITI RESERVOIR: METHODOLOGY

posa, the persistence of forms dictated by contents, continuous seam over the closure. Only the presence or
and the availability of documentation concerning their absence of a seam over the closure is monitored by the
dates of manufacture. The form was designed to facili- form. Bottles exhibiting no seam over the closure but
tate preliminary analysis of relevant container attributes body seams can be relatively dated from the 1850's to
in the field to be used for derivation of temporal and 1903 by noting how far seams are either free blown (pre
functional information. In addition, space on the form 1830's or molded and turned in the mold such that
was reserved for comment on additional container seams are obliterated (1860's). Bottle bases exhibiting
variability not monitored specifically by the form, and pontil scars indicate a pre-1860 date of manufacture.
for documentation of commonly found, though less while bases exhibiting ring seams indicate manufacture
informative, items of material culture. Field personnel by automatic bottle machines (1903-present).
attended training sessions to familiarize themselves with
the use of the form and examples of historic materials. Reuse: Reuse of broken glass containers is noted to

provide functional information about the cycling of the
The following is a list and short description of those containers as technological material resources. The form

categories included on the form. provides space to check presence or absence of wear
patterns or retouching ind;cative of usage. The back of

Attribute Variability: Glass Containers the form can be employ- i describe such usage in de-
tail.

Container Type: The late 19th and early 20th cen-
turies saw thousands of new products introduced to the Volume: Volume is -rtant for helping to date
general public. Many of these items were packaged in 20th century soda pop Wes. The majority of bottled
glass containers of characteristic shape rather than with soft drinks were sold machine until recently, and
labels because many customers could not read. Some of had to conform to cer , "-ghts and measurements to
these functionally dictated container shapes, including correspond with mach, . c .nsions. The 6 ounce size
beer, soda pop. milk, ketchup and mustard among was introduced some ti .,ter 1907; 8 and 10 ounce
others, persist to the present day. In addition to func- sizes were popularized in 1924, and 12 ounce sizes were
tional information concerning content, container shapes introduced in 1934.
can be used for dating purposes. Canning jars were first
manufactured in 1810; beer was first bottled in 1873, Labels and Embossing: Labels and embossing provide
soda pop and milk in the 1880's and mentholatum in information about contents, brand names or manufac-
1889. for example. turing plants which if recorded in detail can be used to

refine general dates indicated by attributes of manufa -
Color: Color of glass is determined by mineral addi- ture. Paper labels have been used throughout the history

tives. The natural color of glass is a pale greenish-brown; of glass container manufacture, while silkscreened labels
throughout the history of glass container manufacture were introduced in the 1920's and 1930's for many pro-
different additives were employed to change that natural ducts. Embossing became popular with the introduction
color. The following colors can be employed to date of iron molds for bottle manufacture in the mid 19th
periods of glass manufactured, century. Space is provided for checking the kind oflabels or embossing.

Black glass (actually avery dark green): (1815-1885);

purple or amethyst: (ca. 1880-1917); aqua: (1880- Attribute Variability: Metal Containers
1920); honey (very pale brown): (1924-ca. 1930's):
dark brown (amber): (1873-present); opalescence ("sick Information concerning kinds and dates of changes in
glass"): (?-1930's); perfectly clear: (1930-present). the technology of can manufacture is often conflicting,

and not well documented in general. The following sum-
Closures: Variation in closures reflect many attempts mary presents some attribute variability which can be

to develop airtight, inexpensive yet sanitary seals for employed for dating purposes.
glass containers. Although hundreds of closures were
experimentally produced, only a few of these proved Container Type: Container types provide primarily
successful and were marketed for any length of time. functional data concerning contents, and in some cases
The most common of these closures are monitored on can be used for dating. Tapered meat cans were firstthe Historic Artifact Data Form: marketed in 1875; Log Cabin Syrup cans shaped like

cabins were marketed between 1887 to the 1940's; tuna
Crown cap (beer and soda pop): (1892-present); was first canned in 1907; and motor oil was first canned

screw (shallow 4 turn): (1919-present); cork: sheared in the 1930's. Other products canned in characteristic
lip: (Pre 1850's); crude lip: (1840's): smooth lip: shapes of containers include coffee, cigarettes, tobacco.
(1860's-1913). sardines and baking powder.

Additional space is provided for less common clo- Opening Procedure: Opening procedures reflect much
sures, such as the Deep Screw for mason jars (post 1858) technological change through time and often aid in dat-
or the gS ball stopper for soda pop (1870's). ing time of manufacture or use of contents. Opening

procedures fall into two categories: those which involve
Seams: The presence or absence of finish or closure use of a tool, and thus leaving characteristic patterns of

seams can often date a bottle before or after the intro- opening; and those which do not require a tool for
duction of automatic bottle molds in 1903. When seams opening. These are summarized briefly below.
are present, technological improvements and thus dates
may be monitored by observing where the seams stop. Replaceable Lids: Replaceable lids usually indicate
The automatic bottle machine soon replaced all other dry contents such as baking powder or coffee, and date
methods of commercial manufacture. Seam dating is in manufacture after ca. 1920.
thus a good guidline for only 19th century bottles
because almost all 20th century bottles will display a Kty-opened: Keys which wind up precut metal strips
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on cans containing such products as corned beef were with blank spaces for additional listings and comment.
introduced in the 1890's.

Nails: Nails may be dated if the method of manuta
Kiue-opened: Use of knives to open cans is common ture (hand-forged. square-cut. drawn wire) ,s nuted.

throughout he history of can use, and thus provides
little datable information. Patterns of knife opening can, Cartridges: Cartridge cases can often be dated if the
however, suggest container contents. exact notation of embossing and caliber is made.

Bayonet: (not on form) Bayonet type openers were Enamelware: Cast iron pots were first enameled in
introduced ca. 1858. 1874, and by 1890 fabricated seamed utensil and seam-

less deep-drawn items were enameled. The first enamel-
wares (pre-1920's) were often called "Agatewares" and

Twist: Twist type rotating gear openers were intro- were usually a drab grey on grey or blue color. Around
duced in 1925. 1920, white and many bright colors became popular.

Cast iron pots were made as early as 1642, tinware as
early as 1720. porcelain enameled pots in 1874, stamped

"Church Key": (not on form) Punch or "church" and cast aluminum in 1892, pyrex glass in 1915, stain-
key" openers for beverage containers were first market- less steel in 1927, chrome plate in 1933, and copper
ed during the 1930's. bottomed utensils kRevere Ware in 1937.

Plastics: Some kinds of plastic items have been mar-
Pop-tops: Pop-top openings were introduced in the keted beginning in 1872, but extensive use of plastics

early 1960's. for commercial production of maiiy disposable items
including containers did not begin until after World War
II. The following list presents beginning dates of manu-

Volume: Volume may be embossed or silkscreened facture of some plastic items.
onto cans, and provide potential information concern-
ing dates of manufacture. Knobs: (1909): buttons: (1919); caps for squeeze

tubes: (1920); combs: 1927); food storage containers:
(1940's); dishes: (1946); squeeze bottles, and a variety

Seams: Early cans were manufactured by hand with of other bottles: (early 1950's).
heavy soldered seams. Machine soldered cans were
manufactured beginning in 1880 and are characterized Barbwire: Barbwire can be dated if illustrated prop-
by a more sparing use of solder and more even applica- erly.
tion. The shift from soldered to double crimped un-
soldered seams is not well documented, but appears to Lumber: Approximate dates can be assigned to lum-
have taken place sometime ca. 1900 in most cases. ber on a regional basis if it is noted as rilled. rough-

sawn, etc.

Material: Aluminum is a latecomer to the canning Other: This category is employed to record any
industry and has been used largely for beverage con- items not otherwise accounted fur on the form. A van-
tainers since the mid 1960's. Inside-coated or laquered ety of items can be dated if properly descnbed. includ-
cans were first used in the U.S. in 1890. Cans for dry ing buttons, automobile parts. toys. etc. Tinker Toys
foods such as coffee and non-food products such as were first manufactured in 1914, Ideal Tovs fbrand
paint or oil may be manufactured from tinless steel name) in 1902, and Mattel Toys (brand name) in 1945,
plate. for example.

.1 Labels: Labels, whether embossed, silkscreened or
paper, are probably the best single attribute for yielding Historic Artifact Data Form: CommenU
both functional and temporal information. The first off-

set press to print on metal was invented in 1875, using
two colors at first, and up to four colors by the 1940's. The Historic Artifact Data Form proved to be an
Silkscreen methods for labeling cans have been employ- cconomical means of monitoring 19th and 20th century
ed since 1907. Paper labels are ubiquitous throughout variability in the field, although a variety of specific
the history of canning, while embossing seems to have attribute variability was encountered which could not be
been confined to the replaceable lids of early dry foods accommodated by the form in its present state. Nearlv
and nonfood items. all specific suggestions made by the field crew concerning

changes in the form were related to the need to incor-
Reuse: Reuse is monitored in an attempt to docu- porate additional attribute variability, or to modify the

ment the utilization of cans as technological materials, ordering of the data matrix to increase time efficene- in

Can reuse often involves modification of the container the form's use. It was apparent during the laboratory
for utilization as a cup, strainer or cutting tool. Room is phase that a considerable amount of further research
provided on the reverse side of the form for description needs to be undertaken to refine the kinds of technolo-
of reuse. gical and morphological variability which are the best

monitors of manufacturing dates. This is especially true
Other Historic Artifacts for metal containers. In general, the present format.

which involves monitoring attribute variabilitv on a case
The reverse side of the Historic Artifact Data Form by case basis, proved to be an efficient strategy both in

was designed to monitor in general fashion some classes field documentation and for purposes of computerization
of artifacts for which information has been established, in the laboratory.
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SUMIMARY analytical environment.

The methodology of data collection employed during
survey of Cochiti Reservoir differed very little from If attribute data are defined solely to distinguish arti-
archeological surveys now routinely conducted by the fact taxons, and if frequency counts of those taxons serve
majority of institutions, with the possible exception that as the sole documentation of artifact variability for use
the survey methodology was designed from the outset to in subsequent analysis. Schiffer's objections are entirely
involve no artifact collection for subsequent laboratory justified no matter where the initial documentation
analysis. In light of reservations concerning the analytical takes place.
utility of no-collection survey policies expressed by
some of our colleagues, it is felt that a brief discussion of If. however, attribute data are defined as independent
possible problem areas is in order. monitors of behavioral variability relevant to a set of

problems, and are documented in a fashion which per-
A central point of concern in most doubts about no- mits subsequent analysis to delineate structures of covari-

collection survey ha.s been voiced by Schiffer: ant relationships among those monitors, the argument
that nothing new can be learned from such information

Some contract archeologists maintain that they becomes trivial.
canconuc a urvy ithut olectng nymate-

rials from sites. It is hardly necessary to point out It can be suggested, then, that the only parameter
that only limited amnounts of information can be truly limiting the kinds of information concerning arti-
recorded in the field, and that these kinds of infor- fact variability which might be documented in the field

mano wil ivarablybe ecodedin vry enealis that of economical hardware transportation (such asextant categories. I do not regard this approach- microscopes or triple beam balance scales). In all otherwhich tacitly assumes that nothing new can be rsettekn n nltcluiiyo aarcrelearned from site survey data-as being capable ofepcs h idadaaytcluiiyo aarcre
assessing the significance or reerch of potential during field survey need be no different from the kind
of a body of archeological resources in any satis- and analytical utility of data recorded under laboratory
factory way (Schiffer 1975:6). conditions; both are entirely dependent upon the

archeologist's capability to design an efficient structure
Schiffer's objections seem to derive primarily from for documenting variability relevant to a set of problems,

the feeling that archeological field survey will be severely and to train personnel who can rigorously implement
limited in both the amount and kind of information that design.
which might be recorded about archeological resources,
if artifacts are not collected for subsequent laboratory Another consideration which has been raised with res-
examination. This argument is implicitly based upon an pect to no-coilection archeological survey centers about
unsubstantiated assumption that most kinds of artifact the question, "Will information documented now be in
analysis performed in the laboratory either cannot be any way relevant to future research problems?" The
performed at all in the field, or cannot be performed answer to this question is in all probabilit."no" given
routinely throughout the course of field survey. an empirical perspective over the last 100 years of

It is true that some kinds of analysis cannot be effi- atrplgia research.
ciently pursued under field conditions given limitations The more basic question which must be entertained is
of time, money and technological hardware generally whether a repository of artifact collections from surfaces
available for survey projects. Extensive stereomicroscopic of site locations can realistically be expected to provide
examination of wear pattern variability exhibited by information relevant to future research problems as well.
stone tools, for example, would be difficult to undertake Field collection procedures rarely involve developing a
as routine field analysis, although not impossible with map which documents the exact spatial locus of each
adequate (and expensive) logistical support. artifact collected with respect to a truly permanent

Th atmjrt o nltclpocdrsepoe datum. Artifacts are instead generally collected as
The astmajrityof naltica prcedres mplyed samples from one or more areas across the site surface.

in the laboratory to document artifact variability are not, The potential analytical utility of such collections forIhowever, those necessitating cumbersome hardware or problems substantially different from those guiding thecontrolled environmental conditions. They rather involve sampling procedures employed is thus subject to con-recognition and measurement of attributes which can siderable question.
be observed either megascopically or under low (ca. l~x-
20x) magnification. Examples of such variability include
attributes of surface treatment of ceramic vessels, or MTe ultimate objectives of archeological field survey,
attributes of retouch modification exhibited by stone especially those conducted for cultural resource manage.

tools.ment purposes, must also be taken into consideration in
this regard. If the primary directive of such survey is to

Limtatonsto ffetiv doumetatonof such attri- assess both the significance and research potential of a
bute variability are largely those of training, not the en- boy farhlgilreucsndtemtiel
vironent in which analysis is performed. Well trained migaieltrtvewchanbrco eddisht
personnel equipped with data recording formats designed measures be taken to preserve those resources, the poten.

to mximie eficincy n noatio ca rigrousy dou dily destructive effect artifact collection might have
ment considerable diversity among kinds of information, upon both the significance and research potential of

those resources must be weighed very seriously and care-
wheter n th la or n te fild.fully against any generalized and nonspecific concern

The degree to which such information must "invari- about the future analytical utility of the collections
ably be recorded in very general, extant categories" if thmevs
documented in the field must be viewed in a somewhat
different light, which again has nothing to do with the In summary, it is felt that the majority of doubts
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raised concerning the quality or scope of archeological While such esthetic concerns constitute an admittedly
research based upon survey collection of data rather relevant aspect of much ongoing archeological research.
than artifacts. are doubts springing from a deeply rooted we would suggest that no-collection policies of field
appreciation of the artifact as an obj'et d'art which must survey offer a potentially more viable solution to both

be constantly available for repeated visual and tactile our research commitments and our resource management
perception if its true meaning is to be un-4erstood. responsibilities.
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III.4

Survey of Cochiti Reservoir: Presentation of Data

JAN V. BIELLA and RICHARD C. CHAPMAN

INTRODUCTION although they reflect, in all probability, strategies of
both Archaic and Anasazi Periods of adaptation.

A total of 325 archeological sites were documented
during the surveys of Cochita Reservoir; 102 sites were 1. Nonstructural sites with hearth features
located within the boundaries of the permanent pool
(below 5322 ft contour) and 223 sites were located in Seventy-five of the 121 nonstructural proveniences
the flood control pool (between 5322 ft and 5460 ft exhibited hearths or evidence of hearth activities in the
contours). Twenty of these sites had been documented form of firecracked rock scatters. Although the majority
previously (Snow 197 2a; Flynn and Judge 1973; of these were single hearth proveniences, some were
Schaafsma 1975). This chapter will review some of the characterized by as many as 10 separate hearth areas.
variability monitored for the cultural resources docu- Artifactual density ranged from 0.01 to 179.0 artifacts
mented in Cochiti Reservoir. A series of tables, which per sq. meter. Lithic assemblages were characterized by
appear in this chapter, present detailed summaries both by-products of tool manufacture in the form of
of environmental, architectural and artifactual variability unutilized debitage, cores and occasional hammerstones,
for each site location, and by-products of tool use in the form of utilized debi-

tage, retouched debitage, occasional projectile points or
Three major periods of occupation are represented in biface fragments and resharpening flakes. Milling imple-

Cochiti Reservoir: Late Archaic, 800 B.C. to A.D. 400 menu in the form of manos and metates occurred in-
(Irwin-Williams 1973); Anasazi. A.D. 600 to A.D. 1600 frequently. Ceramic fragments were recorded for 23 of
(Wendorf 1954), and Historic, ca. A.D. 1540 to present. these proveniences. although only 28 proveniences
The majority of these site locations are either nonstruc- exhibited more than ten sherd fragments each. The
tural artifactual scatters, which are frequently associated majority of ceramics dated to P-IV phase of manufacture.
with hearth features, or small one to three room struc-
tural sites. Only a single large 200-400 room pueblo was 2. Nonstructural sites without hearth features
recorded. Additional c.ises of sites included shelters,
depressions, terraces, corrals. pens and petroglyphs. Forty-six proveniences were characterized solely by

the presence of Uthic or lithic and ceramic debris. These
The following discussion will briefly summarize some varied in size from 12 to 12,500 sq. meters in extent.

of the variability among site locations monitored during .. tfactual density ranged from 0.05 to 42.0 artifacts
the surveys of Cochiti Reservoir. per sq. meter with the majority of proveniences between

0.05 and 1.5 artifacts per sq. meter, a slightly higher
SUMMARY OF ARCHEOLOGICAL VARIABILITY density than exhibited by proveniences with hearths.

o u nSamples of stone artifacts indicated both manufacturing
Nonstrctural Open Sites and usage activities for all but a few proveniences. Milling

implements occurred occasionally. Twelve proveniences
Ninety nonstructural site locations with a total of exhibited ceramics. The majority of these had between

121 provenience locales were recorded during survey. one and five sherd fragments which dated to P-V phase
These site locations were characterized by lithic or lithic of manufacture.
and ceramic scatters; some were associated with hearth
features or the by-products of hearth usage (firecracked
rock). Lithic artifacts from several of these site locations Nonstructural sites were not distributed evenly
suggest their deposition during the latter priods of throughout the reservoir area. They appeared to cluster
Archaic adaptation (ca. 800 B.C. to A.D. 400) and other at the mouth of White Rock Canyon on the east side of
lithic and/or ceramic artifacts saggest a reuse of some of the Rio Grande and also at the mouths of tributaries
these site locations or deposition during one or more which drain directly into the Rio Grande in the canyon.
periods of Ana&azi adaptation (primarily between A.D. There were, however, no apparent differences in distri-
1325-1450). Although a single isolated fragment of an bution between sites with or without hearth features or
Agate Basin projectile point was observed during survey, with or without ceramic assemblages.
no other artifacts diagnostic of Palenlndian or EarlyArchaic Periods were noted. Anaazi Site Locations

The assignation of proveniences and site locations toone or more of these period of adaptation was an ex- A total of 228 proveniences from 187 site locations

tremely difficult problem and will be treated in greater were assigned to the Auiasazi Period (ca. A.D. 600-1600).
detail in the appendix to this chapter. In general. the fre- Nine of these were nonstructural open site Locations and
quency of diagjnostic artifacts for the vast majoritty of have been included in the previous discusson. The re-

proveniences was so low that they could not be assigned maining proveniences were characterized by architectural
to a temporal/cultural period. Consequently all nonstruc- remains including room and rubble features, depressions,

, ural sites will be examined as a sinlie unit of analysis terraces and check dams.
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FIG. 111.4.1 Firecracked rock-lithic scatter (LA 12448. Prov. 1)

INW-

FIG.. 111.4.2 lithic scatter with lithic artifacts high-lighted by pin flags (LA 12442)
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1. Early Developmental (BM-I1 and P-1) artifacts per sq. meter. In general the denities were
cA.D. 600-900 analagous to those of nonstructural site locations except

for the cluster of proveniences below LA 5137 which
Although no sites located during survey could be exhibited an average density of over 3.5 artifacts per sq.

positively assigned to the Early Developmental Period meter. Lithic assemblages were characterized by both
defined by Wendorf (1954), 17 proveniences from 12 tool use and manufacture with little evidence of milling
site locations which were characterized by one or two activities. Only one mano and nine metate fragments
depressions (pithouses?) may date to this phase. These were recorded.
provenienes generally lacked Lithic and ceramic arti-
factual debris and only three had associated surface As for P-IllI proveniences, the P-IV ceramic assem-
structures. Although sites with depression features occur binges were characterized by a greater frequency of
in the Middle Rio Grande from BM-I through P-IV painted ware vessels than utility ware vessels. For many
phases in the form of either pithouses or kivas, the proveniences, no utility ware sherds were documented.
paucity of artifactual debris suggests that they most Painted ware bowl fragments generally outnumbered
probably date to the earlier phases. They were assigned, olla or jar sherds.
however, to the Anasasi (?) Period. With the exception
of one six-provenience site in upper White Rock Canyon, 5. Multicomponent P411/P4V Provenlences
the remaining proveniences are situated on the south
bank of the Santa Fe River. Thirteen multicomponent P-IIIIP.IV pro-eniences

were documented. These ranged from one to six rooms
2. Late Developmental tP-11), ca. A.D. 900-1200 in extent. The majority exhibited between two and four

rooms each. Two proveniences were characterized by a
Although P-U1 sites have been located in the vicinity depression and associated surface moms. In general,

of the reservoir (Snow 1972a), none were documented these proveniences were slightly larger than single com-
during survey. ponent P.111 or P-IV sites.

3. Coalition (P411), ca. A.D. 1200-1325 Lithic artifactual density ranged from 0.04 to 10.5
artifacts per sq. meter. The majority of multicomponent

A total of eleven single component P-In proveniences proveniences exhibited less than 1.0 artifacts per sq.
were recorded during survey. Four were one room pro- meter. Evidence of tool usage and manufacture is si
venmences; five had between two and four rooms; one to single component P-1 or P.IV site locations with a
was a possible isolated shrine or kiva, and one was an slightly higher frequency of milling implements.The
estimated 12 to 17 room pueblo. None were associated number of ceramics ranged from five to 40
with terraces. Because of the low frequency of datable the exception of one provenience, the number fpted
ceramics recorded during survey (the number of sherds ware vessels outnumbered the number of utility ware
per provenience location ranged from one to 32), only vessels. Painted ware bowl sherds occurred more fre-
two of the eleven proveniences are dated with any quently than olia or jar fragments.
security. There is no apparent patterning to the distri.
bution of P-1I proveniences; they occur infrequently 6. Anasazi Period. Phase Unknown
throughout the reservoir area. In absence of diagnostic artifacts, 83 site locations

Lthic artifactual density ranged from 0.4 to 4.67 with 110 proveniences were tentatively assigned to the
Anasazi Period based upon architectural similarities withartifacts per sq. meter. Although the range in density datable Anasasi site locations, both from survey and

was significantly lower than for nonstructural site loca- published materials (Wendorf 1954; Snow 1972a). These
dons, the average density for most P1 proveniences proveniences could not be dated to a specific phase.was higher (between 1.0 and 2.0). Lithic assembl-ages They included 45 single room proveniences; eight two-
were characterized by both tool use and manufctr. room proveniences; one provenience of one to three
Only one provenience exhibited evidence of milling acti- rooms; three proveniences cracerized by rubble with
vities in the form of an indeterminant fragment of ground an indeterminate nmber of rooms, although probablystone. between one and three rooms; 16 proveniences which

exhibited depressions (pithouses?) (these may date toThe ceramic asemblaes were characterized by a 1111411 or P-1 and have be=a discsed above); 4 pro-
reater frequency of painted ware vessels than utility veniences characterized by terraces; four proveniences

wa vusels Bow' o aofm r als o c er, which exhibited check dams and one provenience char-
quently than ol or Jacterized by a petroglyph. A few provenieces lack lithic
.lascemblges. aAhe character of the remaining assemblages
4. Clasc (P.IV), ca. A.D. 1325-1600(?) similar to datable P-M and P-IV proveniences. They

exhibit evidence of both tool use and manufacture, and
Eighty-six single component P-IV proveniences were fragments of ground stone occur infrequently. Undatable

documented during survey. Forty were one room pro- ceramuic fragments occurred on only three proveniences.
veniences; 19 were two room proveniences; three ex.
hibited three rooms; one was a shelter; one 200-400 Historic Sites
room pueblo was documented, and the number of rooms
for three proveniences could not be determined. Eight A total of 128 proveniences from 85 site locations
proveniences were nonstructural lthc and ceramic dated to the Historic Period, post-A.D. 1540. These sites
scatters: another eight were terraces; and three ex- exhibited a considerable diversity in manifestation and
hibited four or more room structures. ranged from modern campsites to structural complexes

of up to nine rooms, and included isolated corrals,
extensive networks of low walls and isolated trash areas.

Lithic artifactual density ranged from 0.05 to 15.8 Historic Period sites encompassed more discrete spatial
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FIG. HI.43 Typical Anasazi(?) P-Is' (?) single masonry room (LA 5013)

FIG. 111.4.4 Anasazi P-TV rubble mound (LA 12461. Pro". 2)
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areas and were often recorded as multiprovenience site ence exhibited 35 distinct piles of rock of unknown
locations, purpose. These proveniences lacked any associated arti-

factual debris.
1. Colonization Phase (A.D. 1598-1680) Petroglyphs

Two site locations may date to the Colonial phase.
One was a single provenience artifactual scatter with Numerous isolated petrog~vphs and petroglyph panels
ceramics which were probably manufactured between were recorded during both surveys. Illustrations of some
A.D. 1600-1650. The other site location consisted of a of the petroglyphs have been included in this volume.
single masonry room with two shcrd fragments. Since a separate study of the rock art of Cochiti Reset-

voir has been published by Schaafsma (1975), the in-
2. Spanish Colonial Phase (A.D. 1692-1821) terested reader is referred to her excellent work.

A total of 23 proveniences of 18 site locations dated DESCRIPTION OF CULTURAL RESOURCES
to the 17th or 18th centuries. Eleven were single room IN COCHITI RESERVOIR
proveniencm; seven were two-room proveniences; one
provenience exhibited between one and four rooms, and Some of the variability monitored during the surveys
one provenience was characterized by seven to nine of Cochiti Reservoir are presented in a series of tables
structures along a ridge. Additional proveniences ex- which follow. Several factors have conditioned the
hibited terraces, isolated lithic and ceramic scatters, and organization of information presented in these tables
a trail with cairns. A network of wals tied a series of and these will be discussed below.
these proveniences together. These sites were distributed
solely within White Rock Canyon on both sides of the I. Units of Observation
river with the majority being situated below Capulin
Canyon. For purposes of summarizing variability among the

cultural resources documented during the surveys of
3. Mexican Phase (A.D. 1821-1846) Cochiti Reservoir, proveniences rather than site locations

were used as the basic units of observation. In general,
Because of the paucity of known diagnostic arti- proveniences defined during survey reflected discrete

factual debris which may be associated with the spatial locales within a site location. These locales might
Mexican phase, no site locations could definitely or might not reflect different temporal components or
assigned to this phase. A number of Historic Period differences in the character of activities performed,
sites or site of unknown period may date to this phase. although they were defined such that differences in con-

temporary or usage might be isolated. During the course
4. Tesritorial Phase (A.D. 1846-1912) and Statehood of the surveys, a particular manifestation, for example a

Phase (A.D. 1912 to present) site comprised of a single hearth and a low density arti-
factual scatter might be defined as a single provenience

A total of 52 proveniences have been assigned to site or a two provenience site. Consequently for analy-
either the Territorial or Statehood phases. Thirty-one tcal purposes specific proveniences might not be exact
proveniences date to the late 19th or early 20th centuries equivalent units of observation. It was felt, however,
and twenty-one post-date World War Two. These latter that they represented a more rigorous unit for analysis
site locations are predominantly modem campsites ex- than the site locations and hence have been employed in
hibiting one or two hearth features while the former are the tables which summarize the survey data.
predominantly characterized by isolated rooms and/or
corral structures. A few proveniences are characterized 2. Assignation of Temporal/Cultural Affiliation
solely by scatters of historic trash. One of these 9roveni-
enes may have been a "dump" area for the labor camp In attempting to examine human behavior from the
at Boom located at the mouth of White Rock Canyon. regional frame of reference suggested in the research

perspective (Section 1), it is critical to be able to define
3. Historic Period, Phase Unknown contemporaneous proveniences or site locations. Surveyedsites are generally assigned temporal and/or cultural
A total of 50 proveniences from 31 site locations affiliation based upon the presence of diagnostic artifacts.

were assigned to the Historic Period based upon archi- distinctive projectile points or ceramic types, which have
tectural similarity with datable Historic Period sites. been dated through absolute or relative dating techniques.
These proveniences usually exhibited one or two room While sufficient work has been conducted in the Middle
structures with associated corrals, ovens or petroglyphs. Rio Grande to establish relative chronologies based upon
As indicated above, some of these proveniences may such diagnostic markers, sites recorded during the surveys
date to the Mexican Phase, although morphologically of Cochiti Reservoir rarely exhibited many datable arti-
they could date to any Historic phase. facts. For example, only a few sites were characterized

by as many as 30 or 40 sherds: the vast majority which
Unknown Period Sties exhibited ceramics had only between one and five sherds

each. Similarly, few diagnostic projectile points were
A total of 49 proveniences from 36 site locations deposited on the sites in the survey area. Consequently

could not be assgned to a temporal period. The majority the majority of sites documented during the surveys
of these proveniences were one and two room isolated were assigned to a temporal period or phase tentatively.
structures or remnant wals which might have been part A specific set of criteria were used, however, to make
of an enclosed structure. Several proveniences were char- such assignations and these will be discussed below.
acterized by small architectural features which might
have been pens or storage cists. Additional proveniences A provenience or site might be assigned to either a
were characterized solely by petroglypha. One proveni- period or a phase. Periods were defined as temporal units
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FI. 111.4.6 Single piston engine (IA 12453), late 19th/
rarI,, 20Jth (cI1Iurv

FIG. 111.4.5 Modern hearth

FI. 111.4.8 Brush and masonry structure (LA' 13306.
Prov. 1 ), rarlv 20th century

FIG. 111.4.7 Juniper and barbed wire corral (L.A 12459)
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which reflect gross differences in adaptive strategy. (after Drager and Loose, this volume); drainage basin
Periods defined for the survey area were of two classes, (after Brakeuridge, this volume); physiographic situa-
datable and nondatable. The datable periods were tion; exposure; slope- whether the site is located on the
Archaic (pre-A.D. 600), Anasazi (A.D. 600 to ca. 1600) east or west bank of the Rio Grande, and distance to the
and Historic (post-A.D. 1540). The nondatable periods Rio Grande. For the permanent pool survey, exposure
were "Lithic Unknown" for nonstructural sites charac- was recorded in terms of the eight cardinal directions
terized by artifactual scatters and/or hearth activities, (north, northwest, etc.). For the flood control pool
and -Unknown" for structural sites lacking datable arti- survey, exposure was recorded in degrees measured
factual remains. If sufficient datable artifactual debris on a Brunton compass. Slope was only recorded for the
were recorded, a site or provenience would be assigned flood control pool survey. Distance to the Rio Grande
to a phase. Phases are shorter temporal units within spe- was measured on 7.5 minute USGS quadrangles.
cific periods. These include for the Anasazi Period P-1.
P-1. P-111 or P-IV; phases defined for the Historic Period Tables 111.4.3 and 111.4.4 present brief descriptions of
include Spanish Colonial. Mexican, Territorial, etc. each site by provenience. The information summarized

included: provenience size; period and phase, frequency,

Nonstructural site or provenience locations (those kind and description of any architectural features; pre-
characterized by hearth features and Uthic and/or ceramic sence of artifactual debris (Uthics. ceramics, historic
scatters), were assigned to the Archaic. Anasazi or debris) and the presence of petroglyphs or pictographs.
Historic Periods if they exhibited more than five datable
items idiagnostic projectile points. sherds, etc.). For Tables 111.4.3 and 111.4.6 present descriptive details
example, if a provenience exhibited six sherds manufac- for nonhearth features including kind of feature (room.
tured during a single period (Anasazi or Historic) it was corral, tent base, depression, etc.); shape: interior
assigned to that period. If. however. it exhibited less dimensions; height and constructional material.
than five datable items, it was assigned to the Lithic
Unknown Period. Similarly, structural site or provenience Tables 111.4.7 and 11L4.8 summarize ceramic assem-
locations were assigned to a specific period if they blage variability 'for each provenience. These include:
exhibited more than five items datable to that period. If total numbes of sherds; sample area size; density per
they exhibited five or less datable items, for example. square meter; ceramic type; and vessel form.
four sherds manufactured during the Aiasazi Period, it
would be assigned to Anasazi (?). Thus a question mark Table 111.4.9 summarizes material variability and
following a period denotes a tentative assignment of the reduction variability among lithic assemblages monitored
provenience or site to a particular period. If a structural for proveniences from site locations surveyed within the
site or provenience lacked any datable items, it was permanent pool. Variability among lithic materials is
assigned to the Unknown Period. Some structural sites summarized as counts by generic material types. Varia-
which lacked diagnostic artifacts might be assigned to bility in reduction is summarized as counts of noncortical
Anassx (?) Period or Historic (?) Period based upon con- debitage. cortical debitage and cores by generic material
structional detail of an architectural feature or the types, and as a count of hammerstones for the entire
amount of reduction of a feature. Anasazi (?) was also provenience.
assigned to two additional classes of sites which lacked
datable debris: sites characterized by either terraces or Table 111.4.10 summarizes information concerning
other water control manifestations, or depressions (pit- stone tool utilization among proveiences by site location.
houses or kivas). Included in the table is sample area size in square meters,

total lithic artifacts, number of artifacts per square
Phases within a specific period were assgned to both meter. and the percent of those artifacts utilized as tools

structural and nonstructural site or provenience locations when monitored. Frequency counts of artifact and. ool
in a smilar fashion. That is, a provenience or site location taxons are presented for all artifacts monitored within
had to exhibit more than five items datable to a specific provenience locales. It should be noted that frequencies
phase to be assigned to that phase. For example, if a of utilized debitage represent a count of those pieces of
provenience exhibited three P-111 sherds and seven P-IV unretouched and retouched debitage which exhibited

sherds, it would be assigned to the Anasazi Period and utilization, and thus are not an additive category.
P.IJ(?)/P-XV Phase.

Tables 111.4.11-13 summarize lithic artifact variability

3. Orpnizaaion of Tables for proveniences within site locations monitored during
survey of the flood control pool. Table 111.4.11 sum.

Since the data recovery techniques differed slightly imna es generic material type variability by frequency

between the surveys of the permanent and flood control counts of artifacts manufactured from materials with

pools of Cochiti Reservoir, two sets of tables have been known sources within the study area, materials with

prepared, one for each survey. Each set of tables sum- known sources outside the study area. and materials for

marizes similar kinds of information and whenever which no source location has been documented. It should

possible the two are identical. be noted that lithic artifacts were originally monitored
according to specific taxons discussed in Warren (this

Tables 111.4.1 and 111.4.2 review some environmental volume).
and locational information for the permanent pool and
flood control pool sites respectively. These are the only Table 111.4.12 summarized information concerning
tables which are organized by site rather than proveni- stone tool utilization by provenience among site locations.
ence. Categories of information presented include: Included in this table is sample area size in square meters,
site number (Laboratory of Anthropology number); total lithic artifacts, the number of artifacts per square
site size in square meters: number of proveniences re- meter, and the percentage of all Lithic artifacts utilized
corded. cultural period and phase for the site as a whole; as tools. Frequency counts of artifact and tool taxons
elevation. ecological community on and around the site are presented for all lithic artifacts monitored within
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provenience locales. Because evidence of utilization was material type (e.g. obsidian, basalt, etc.). The total
routinely monitored for all pieces of debitage during the number of hammerstones is presented for each pro-
permanent pool survey, frequency counts of utilized venience as well.
unretouched debitage constitute an additive taxon in the
table. Tables 111.4.14 and 111.4.15 summarize historic arti-

factual debris, including the kind of items monitored,

Table 111.4.13 summarizes information concerning their frequency and their date of manufacture.

reduction variability among proveniences. This varia-
bility is summarized as frequency counts of debitage Table 111.4.16 summarizes variability for isolated

which exhibit cortex and debitage without cortex; occurrences, including physiographic situation, vegeta-

frequencies of angular debris with cortex and with- tion, cultural period, description of features and arti-

out cortex, and frequency of cores for each generic factual r'-bris.

iI

II

FIG 111.4.9 Masonry building materials are abundant in White Rock Canyon and have been incorporated into a variety

of walled features. Some of the onstructional variability monitored during survey is illustrated above.
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TABLE 111.4.3

SITE DESCRIPTION BY PROVENIENCE - PERMANENT POOL SURVEY

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

Lk 5011/1 408 Anasazi (?) late P-UM (?)/early P-IV (?) 2-3 contiguous masonry rooms; ithics and
cerarnics

LA 5012/1 504 Ansa-i P-MI (?) 2-3 contiguous masonry rooms; lithics and
ceramics

LA 501311 28 Anaazi (?) P-V (?) 1 masonry room

LA 5014/1 142 Anas late P-M 1 roomblock, 12-17 masonry rooms; lithics
and ceramics

L-% 5015/1 30 Anasazi (?) late P-Ill (?) I masonry room; lithics and ceramics

L, 9138/1 198 Historic 18th century (?) 2 condguous masonry rooms; ceramics

2 440 Historic 18th century (?) 2 contiguous masonry rooms

3 128 Historic 18th century (?) 1 masonry room

4 36 Unknown I masonry room

5 16 Unknown I masonry room

6 330 Historic 18th century(?); post-1900 2 contguous rooms; road cut (?)

LA 9139/1 200 Historic 18th century(?) 1-2 contiguous masonry rooms; 1 hearthwithin structure; ceramics

LA 10110/1 45 Historic 18th century(?); post-1900 2 contiguous masonry rooms; I modem hearth;
I lithic and I historic artifact

2 1 Historic 1950-1975 Recent campsite (1 hearth) ; ceranics

3 1 Historic 1950-1975 Recent campsite (1 hearth)

4 3 Historic 1950-1975 Recent campsite (1 hearth); lithic and historic
artifacts

5 40 Historic (?) Isolated wall

6 - Historic 20th century (?) Road cut; petroglyphs

LA 10111/1 48 Historic early 20th century I masonry room; historic artifacts*

2 168 Lithic Unknown Lithic scatter

3 552 Historic 2 masonry corrals

4 525 Historic I masonry corral

5 624 Historic 1 masonry corral

6 - Unknown Petroglyph

LA 12160/1 20 Historic (?) 18th century (?) I masonry room; ceramics

LA 12161/1 180 Anasaza (?) P-1V (?) I rectangular masonry room; 1 hearth within
Historic 18th century stucture: lithics and ceramics

2 - Anaazi (?) Petroglyph

LA 12434/1 1625 Historic late 19th, early 20th century Historic artifact scatter

LA 12435/1 252 Historic 1950-1975 Recent campsite (2 hearths); historic artifacts

LA 12436/1 3750 Lithic Unknown Firecracked rock-lithic scatter

sample from entire site
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TABLE I11.4.3 (con't)

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

Lk 12437/1 80 Historic 1950-1975 Lean-to; cairn; historic artifacts

Lk 12458/1 150 Anasazi mid P-IV I masonry room; ceramics

Lk 12459/1 2600 Lithic Unknown 6 hearths; lithic and ceramic scatter

LA 1244011 1350 Ana"az late P-IH/P-NV (?) 1-2 contiguous masonry rooms; lithica and
ceramics

LA 12441/1 50 Unknown 2 hearths (?)

LA 12442/1 2805 Lithic Unknown ithic scatter

LA 12443/1 348 Anas. zi early P-IV 1 masonry room: lithics and ceramics

LA 1244411 2475 Lchic Unknown 3 hearths: rfiecracked rock-lithic scatter

LA 1244511 731 Lit-uc Unknown 2 hearths; lithic scatter

LA 12446/1 144 Iithic Unknown I hearth. lithics and ceramics

LA 12447/1 25 .nasazi (?) early P-V (?) I masonry room; ceramics

2 800 Lithic Unknown Firecracked rocrk-ithic scatter

Lk 1244811 16 iUthic Unknown Firecracked rock-lithic scattero

2 180 Lthic Unknown Firecracked rock-jithic scatter'

3 - Uithic Unknown iUthic scatter* (2 sherds recovered, no
provenience)

LA 12449/1 800 Historic early 20th century 1 masonry room; 2 corrals: historic artifacts

LAL 124501 25 Lithic Unknown LIthic scatter

LA 12451/1 20 Ansazi(?) 2 contiguous masonry rooms; lithic scatter

LA 1245211 72 Historic ISth century (?) 14 contiguous masonry rooms; lithics and ceramics

2 96 A asaui P-IV 1 masonry room; lithia and ceramics

LA 1245311 96 Historic late 19th. early 20th century 1 masonry room: single piston engine (pump?),
historic artifacts

LA 1245411 190 An sazi early P-rV 2 contiguous rooms; lithics and ceramicsI Historic 1650-1780 (?)

2 300 Anasazi (?) P-IV (?) Lithic and ceramic scatter
Historic (?) 18th century (?)

LA 12455/1 140 Lithic Unknown Firecracked rock-lithic scatter

2 48 Lithic Unknown Firecracked rock-lithic scatter

Lk 12436/1 42 Lithic Unknown Slab-lined feature (?); lithics

2 3 Lidtic Unknown Slab-lined hearth (?); lithics

3 36 Uthic Unknown Firecracked rock-ithic scatter

4 370 Uthic Unknown Firecracked rock-lithic scatter

LA 12457(1 16 Unknown Rockshelter enclosed by waLl; !ithics

2 - Unknown Petroglyph

LA 12458/1 120 Historic late 19th, early 20th century Historic artifact scatter

Lk 1245911 21 LUihic Unknown Firecracked rock-lithic scatter
sample from entire site
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TABLE 111.4.3 (con't)

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

L 1,245912 40 Historic I brush corral. firecracked roi-iithic sc~t:er

Ls 12460/1 9 Lichic Unknown Firecracked rock-lithj c scatter

2 260 Lithic Unknown Firecracked rock-iikhsc scatter

3 25 Uichic Unknown I hearth; tfirec-acked rock-ithic s catter

4 10 Lichic Unknown I hearth; firecracked rock-lithic scatter

5 100 Lithic Unknown Firecracked rock-lithic scatter

L.1i 12461/1 100 .nasazi (?) P-IV(?) Rubble mound; ceramics

2 150 ,A*nasax.i P-Iv Rubble mound; lichics and ceranxncs

3 io,000 Aaszi ) Grids or terraces 1 15Om x 0OmI

LA 12462/1 400 Anazi(?) I masonry room; isolated projec:ile 3ojn: .nu
coffee can

Lk 12463/1 1200 Lithic Unknown Firecracked rock4ittsc scatter

LA 12464/1 2 Unknown 1 masonrv room

L's 12465/1 - Historic (?) Petroglyph

2 50 Historic t?) 2 contiguous masonry rooms

3 25 Historic (?) 1 masonrv room

4 25 Historic (?) 1 masonry room; isolated waU; isthics

3 50 Historic (?) 2 contiguous masonrv rooms

b 100 Historic (?) 1 masonry corral; isolated a,va

7 - Historic (?) Petrogiyph

8 25 Historic (I) 1 masonry storage (?) room

9 36 Historic (? i masonry room

Lk 12466/I 30 Historic (?) I masonry room

2 25 Historic (?) 18th century ?) 1 masonry room: lithics and cc..rns

3 3 Historic j?) Rubble mound; indetermsnate number o; ruorts

LA 12467/1 195 Historic (?) Sernicircular masonry wall

2 48 Historic (?) Semicircular masonr wail

LA 12468/1 25 Lithic Unknown Lithic scatter

2 25 Lithic Unknown Lithic scatter

LA 1246911 50 Anasazi I?) mid P-IV (?) 1 masonry room: metate and ceramics
Historic I?) 18th century (?)

Lks 12470/1 25 Anasaz (?) P-1V t?) I structure; ceramiucs

L'A L2471/1 100 Historic ?) 2 contiguous masonry rooms: ceramics

LN 12472/1 25 Historic earlv 20th century Recent campsite (2 hearthsi: lithics ano hstonL
artifacts

2 4 Historic 1950-1975 Recent campsite i I hearth)

3 1625 Historic 1675-1800 I?); Xrtfactual scatter: hihics. ceramics, meta. 05s5

early 20th centuy
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TABLE 111.4.3 (con't)

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

L- 12472/4 1 Historic 1953-1970 Recent campsite (I hearth); historic artifact

5 15 Isolated wall

6 - Unknown Petroglyph

7 10 Isolated wall

LA 12473/1 4 Historic 1950-1975 Recent campsite (1 hearth)

LA 12474/1 375 Historic 20th century Isolated wall; mano and historic artifacts

LA 12475/1 4 Historic 1950-1975 Recent campsite (I hearth)

LA 12476/1 30 Historic 1950-1975 Recent campsite (1 hearth); historic artifacts

LA. 12477/1 9 Historic 1950-1975 Recent campsite (1 hearth); historic artifacts

2 9 Historic 1950-1975 Recent campsite (1 hearth); historic artifacts

3 25 Historic 1950-1975 Tent base; I recent hearth

LA 12478/1 126 Lithic Unknown Lirhic scatter; 2 sherds

L-k 12479/1 400 iUthic Unknown Lithic scatter; 1 sherd

L-k 12480/1 36 Anasazi (?) 1-3 contiguous masonry rooms; lithics

L-k 12481/1 520 LAthic Unknown Lthic scatter; 1 sherd

2 500 Lithic Unknown I hearth; firecracked rock-lithic scatter

3 250 Lithic Unknown I possible hearth; firecracked rock-lithic scatter

LA 12482/1 1150 Anauzi P-IV Lithic and ceramic scatter

LA 12483/1 230 Anasazi early P-IV I hearth, firecracked rock-lithic and ceramic
scatter

LA 12484/1 25 Historic 1950-1975 Recent campsite (1 hearth); historic artifacts

LA 12485/1 300 Historic late 19th. early 20th century Sheep pen; lithics. ceramics and historic artifacts

2 - Unknown Petroglyph

LA 12486/1 130 Lthic Unknown Firecracked rock-lithic and ceramic scatter
LA 12487/1 18 Historic 1950-1975 Recent campsite (2 hearths); firxntcked rock

LA 12488/1 90 Historic early 20th century 1 masonry structure; historic artifact

L4, 12489/1 60 Historic late 19th, early 20th century 1 masonry structure: Uithics, ceramics and histonc
artifacts

2 - Historic (?) Petroqiyph

LA 12490/I 98 Lithic Unknown ithic scatter; 2 sherds

LA 12491/1 - Unknown Petrogiyph

2 36 Lithic Unknown Lithic scatter; 1 sherd

LA 12492/1 28 Unknown I masonry room

Lk 12493/1 9 Historic 1950-1975 Recent campsite (I hearth)

LA 1249411 1248 Lithic Unknown Firecracked rock-lithic scatter

LA 12495/1 150 Lithic Unknown Firecracked rock-ithic scatter

LA 12496/1 180 Lithic Unknown Firecracked rock-lithic scatter: 3 sherds
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TABLE 111.4.3 (con't)

SITE NO.1 PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LA 1249711 12 Unknown I masonry room

LAk 12498/1 25 Unknown 1 masonry room

LA 12499/1 1 Uthic Unknown I hearth; tithic scatter

2 2400 Lithic Unknown Uthic Scatter

LA 12500/1 600 Historic post-1920 Firecracked rock-historic artifact scatter

2 60 Historic early 20th century Historic artifacts

LA 12501/1 9 Unknown I masonry room

LA 12502/1 1750 Lithic Unknown Firecracked rock-lirhic scatter

Lk 1250311 200 Lithic Unknown I hearth;lithic scatter. I sherd

LA 12504/1 1000 Historic 2-3 masonry corrals

L-% 12505(1 25 Historic (?) I masonry structure

LA 1250611 1000 Historic (?) Isolated masonry wall (40m in length)

LA 1250711 15 Historic (?) post 1680 (?j I masonry room; 1 sherd

LA 1250811 900 Historic I masonry room; 2 masonry corrab;iwolated wall; lithics

LA 12509t1 24 Anzai (?) 1 masonry room; lithics

2 48 Unknown Lithics (75 axes) (?)

LA 12511/1 300 AnasaZi late P-l1I (?)/P-IV (?) 3 contiguous masonry rooms; lithics and ceramics

LA 12512/1 250 Anasazi early P-A I masonry room; lithics and ceramics

L1 12513/1 20 Anasazif?) early P-IV (?) 1 masonry room; lithics and ceramics

LA 12514/1 36 Anasazi early P-1v 2 contiguous masonry rooms; lithics and ceramics

2 400 Anasazi early P-TV 2 masonry rooms; lithics and ceramics

LA 12515/1 24 Unknown I depression

LA 1251611 36 Unknown I masonry room

LA 1251711 4 Anasazi?) P-IV (?) 1 masonry room; lithics, I shtrd

2 12 IUthic Unknown Lithic scatter; I sherd

3 - asazi (?) Petroglyph

4 3 Anazi?) Isolated wall

LA 12518/1 49 Anassi(?) 1 masonry wall

LA 12519/1 64 Anasazi (?) early P-1V(?) 1 masonry room; lithics and ceramics

LA 12520/1 64 Anasazaf?) 1 masonry room; lithics

LA 12521/1 495 Lithic Unknown Firecracked rock-lithic scatter

2 - Lithic Unknown Lithic scatter

LA 12522/1 30 Anasa, late P-ll (?);early P-TV (?) 2 contiguous masonry rooms. 1 depression
(pithouse?) lithics and ceramics

Lk 12525/1 100 Historic I masonry corral; petroglyph

LA 1252411 750 Historic (?) 3 noncontiuous masonry structures? lithics, ceramics

LA 12525/1 875 Historic(?) 2 continuous masonry rooms; isolated wall:
petroglvph; lithic and historic artifacts
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.4

SITE DESCRIPTION BY PROVENIENCE - FLOOD CONTROL POOL SURVEY

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LAt 50171 1 150 Historic tj1650 M? I masonry room; 2 sherds

LA 10114/ 1 9 Anasaxz PI?) I. ? masonry room; isolated wal: Lithics

2 n4.- knazsQ) Isolated wail; petroglyphs; ltics

Hisorict?)

LA 11591/ 1 150 Lithic Unknown Lishic scatter

2 900 Lithic Unknown Lithic scatter

3 1700 Litbic Unknown Uthic scatter

4 g00 Lithic Unknown Ltiduc scatter

Lk 11592/ 1 4 Lithic Unknown I possible hearth; lithic scatter

2 6, Lthic Unknown I hearth; lithic scatter

LA 12158/ 1 3500 Anasuli LatC P.11 M? 4 noncontiguous masonry structures; isolated
wails; terraces; petroglv ph; Lithics azid ceramics

LA121621 1 1400 .4aaz 0 P-IV (?i Rubble (I room?); I possible masonry corral;

Historic (?) 18th century (?) pecroglyphs; lithics and ceramcs

LA, 12163/ 1 ri4. Lithic Unknown Lithic scatter

2 1200 AflasamM I masonry room; isolated wail; 1 hearth;
petroulyphs

3 6 Aflssaxi early-mid P-IV Litiuics and ceramic scatter; perogyptis

4 675 Anasazi(?M 9 masonry rooms (only 2 are contiguous)

LA 121721 1 36 Anassizi (?) mid P.IV M? Rubble (1 room?); 2 sherds

LA 12510/ 1 10 Anasazi (?) 2 contiguous masonry rooms

LA 12579/ 1 2400 Amatw early P.Iv 4 roomblocks. 200-400 rooms arranged around a
single pla; 5 kivas; terraces; outlying isoiated
rooms

L-% 12893/ 1 320 Lithic Unknown 5 concentrations of rock (possibly hearths);
lithics

2 500 Lithic Unknown 7 concentrations of rock (possible hearts$~;.1 lithics
3 105 Lithic Unknown 4 concentrations of rock (possible hearths:)

firecracked rock and lithics

LA 13010/ 1 420 Lithic Unknown Lithic scatter

LA 13011/ 1 4000 Historic early 20th century Historic artifact scatter (possibly associated with
Boom)-; petroqlyphs

LA 13012/11 1300 Anassrl Cadly P4[v I hearth, possbly more; lithics And ceramics

LA 13014/ 1 16 Anasai eardy N-V Rubble (I room?); lithics and ceramics

2 200 .Anasazi early N-V Lithic and ceramic scatter

LA 1301511 195 Anasazi mid P.IV antiquous masonry roomis; lithics and
* i ceramics

LA 130 16/ 1 800 Lithic Unknown Lithic scatter

$LA 13017/ 1 nd. Lithic Unknown I Possible hearth: firecraked rock. lithics
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SITE NO., PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

Lkt 13018/ 1 120 Anasa i ?) P-V (?) 2 contiguous masonry rooms; lithics and ceramics

Lk 13019/ 1 3000 Lithic Unknown 3 hearths, firecracked rock, lithics and ceramics

Lk 13020/ 1 1000 Aasazi early P-IV 4 hearths firecracked rock and lithics

LA 13021/ 1 208 Anasa early P-IV I masonry room; I possible hearth; Lithics and
ceramics

LA 13022/ 1 1125 Lithic Unknown 5 hearths; firecracked rock, lithics and ceramics

LA 13023/ 1 nd. Lithic Unknown I possible hearth; firecracked rock, lithics and
ceramics

2 n d. Lihic Unknown Lithic scatter

LAk 13024/ 1 450 Anasazi early P-IV 2 contiguous masonry rooms; firecracked rock;
lithics and ceramics

LA 13025/ I 3750 Lithic Unknown Minimum of 3 hearthi; firecracked rock and
lithics

LA 13026/ 1 150 Lthic Unknown Lithic scatter

2 100 Lithic Unknown 2 hearths; ithics

3 130 Lithic Unknown 2 hearths

4 100 Lithic Unknown Lithic scatter

LA 13027/ 1 9000 Lithic Unknown 4 possible hearths; firecracked rock, lithics,
I sherd

LA 13023/ 1 700 Lithic Unknown 2 hearths; lithics, I sherd

LA 13029/ 1 625 Lithic Unknown 3-4 hearths; firecracked rock. Lithics

2 300 Lichic Unknown 1 hearth; lithics

3 30 Lithic Unknown iUthic scatter

LA 13030/ 1 100 Anasazi early-mid P-IV 1 masonry room (?);lithics and ceramics

2 6 Anasazi (?) I masonry room (?)

LA 13031/ 1 4420 Lthic Unknown I hearth; lithics, I sherd

LA 130321 1 1 Unknown I structure

LA 13033/ 1 700 Historic (?) I room; ovens (?);lithics

LA 13034/ 1 12 Historic (? 1 room; petroglyphs; lithics

2 4 Historic (?) I room; tichics

LA 13035/1 7000 Lithic Unknown I hearth; firecracked rock, lithics

LA 13036/ 1 3750 Lithic Unknown Lithic scatter

LA 13037/ 1 12 IUthic Unknown L-thic scatter

2 11250 Lidhic Unknown Lithic scatter

LA 13038/ 1 1600 iUthic Unknown 8-10 possible hearths; lthics

2 5700 Lithic Unknown Lithic scatter, 3 sherds

3 1 Unknown Rock concentrauon, roughly linear; lithics

Lh 13039/ 1 480 Anasaid early P-IV Firecracked rock-fithic and ceramic scatter
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TABLE 11.4.4 (con't)

SITE NO.; PROV.
PlOV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LA 13040/ 1 1050 Lithic Unknown 1 possible hearth; firecrcked rock; lithics;

2 sherds

LA 13041/ 1 750 Lithic Unknown Lithic scatter

LA 13042/ 1 75 Anasa (?) 1 structure; terraces (13m); lithics

LA 13043/ 1 2640 Lithic Unknown Lithic scatter

LA 13044/ 1 64 Ansazi (?) 1 masonry room; lithics

LA 13045/ 1 6300 Httoric (?) 1 structure; isolated wll; petrovypi

LA 13046/ I 250 Historic post-1850 1 masonry coral; petroglyphs; ithics and
historic artifacts

Lk 13047/1 375 .Ansazi (?) early P-IV (?) 4 contiguous masonry rooms; I isolated masonry
room: lithics, 1 shard

LA 13048/ 1 8 Lithic Unknown Lithic scatter

LA 13049/ 1 150 Aasazi late P-lI (?), early P-IV I masonry room; lithics and ceramics

2 25 Unknown I (?) structure

Lk 13050/ 1 12 Anasai (?) early P-V(?) 2 contiguous masonry rooms; lithics. I sherd

2 1 .Asasaxi(? I structure; lithics

3 r~d. Ananzi (?) Lithic scatter, petroglyphs

4 16 .naa zi() 2 check dams; lithics

LA 13051/ 1 36 ,.nasaa (?) Terraces (36m )

LA 13052/ 1 nd. Anasa (?) Petrogiyph

2 16 Anazi(?) Terraces (16m 2 );lithics

3 12.0 Lthic Unknown Lithic scatter

LA 13053/ 1 600 Lithic Unknown Lithic scatter

LA 13054/ 1 750 Anasaz (?) P-NV (?) 2 noncontiguous masonry rooms; I hearth;
petroglyph; lithics, 1 sherd

LA 1305511 25 Anasazi (?) erly P-v (?) 1 masonry room, petzoglyphs; lithics, 2 sherds1i Historic (?) 18th century (?)

2 80 Unknown 1 masonry room: lithics

3 10 Unknown I masonry room; Lithics

4 50 Ansa i(?) Terrace (50m 2
); lthics

5 105 Anasazi (?) early to mid P-IV Terrace (108m 2
);lithics, 2 sherds

Historic 
2erae?()0i

6 240 Anasazi(?) 2terries(120m2 and 25m
2

); lithics

LA 13056/ 1 32 Lithic Unknown Lithic scatter

2 120 LiIC Unknown Lithic scatter, 3 sherds

LA 13057/ 1 9 Anssaxi (?) P-lV (?) I masonry room;liics 1 shard

2 4 Anssazi P-lV 1 masonry room; ceramics

LA 13058/ 1 6 Anasazi (? P-I (1) 1 masonry room I nonmsociated modem hearth;
Historic (?) Lithics and ceramics

2 400 Anwaid P-I I?), eary P-Nv 2-5 noncontiguous rooms; lithics and ceramics
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SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LA 13059 1 150 Hitoric post-1950 Cave;2masonrv walls divicingitinto 2 chambers;

I recent hearth; watering trough; historic artifacts

LA, 15060 1 200 Ana.-i(?) 2 noncontiguous roos; lithics

LAI 13061 1 12 Lithic Unknown Lithic scatter

LA, 15062 1 350 Lithic Unknown Firecracked rock4ithic scatter; 5 sherds

LA. 13063 1 300 Uthic Unknown 1 possible hearth; lithics

LA 13064 1 45 Anaxzi early P-IV 2 noncontiguous rooms; lithics and ceramic

2 13 Anasaxi eary-mid P-IV (?) I masonry room; lithics and ceramics

3 15m Anasazi(?) I trail; ceramics
Long

4 2 Anasazi(?) I isolated wall. ceramics

5 150 An.asaz(?) Terraces (150m 2 )

LA 15065 1 rod. icthic Unknown 1 possible hearth; firecracked rock, lithics

LA 1306 1 1 200 Anasazi (?) 1 masonry room; lithics; petroglyph

2 120 IUthic Unknown Lithic scatter

I.A 13067 1 900 An zi (?) early-mid P-IV Cairn, trail; lithics and ceramics

LA 13068 1 1500 Anasazi (?) early P-IV I?) • masonry room; terraces (250m -30Umi)

lithics and ceramics

LA 15069 1 50 Historic (?) 1 isolated wall

LA 13070 1 300 Anasazi early-mid P-IV 2 contiguous masonry rooms; terraces (50m 2;

Uithics

2 80 Anasazi early-mid P-NV terraces (120m2-?); lithics and ceramics

3 4 Anasazi(?) I masonry room; lithics

LA 13071 1 25 Anasazi(?) 1 structure (?)

LA 13072 1 25 A iasazi(?) early P-1V(?) 2 contiguous masonry rooms; lithics and ceramics

( 2 10 Anaazi(?) early P-IV(?) 2 contiguous masonry rooms: liths and ceramics

3 240 Anasazi early P-IV Terraces (240m2); lithics and ceramics

LA 13073 1 70 Anasazi(?) 1 masony room; lithics

LA 13074 1 525 Anassai early P-Iv I maonry room; lithics and ceramics

LA 13075 1 36 Aazi(?) masonry room; lithic

LA 13076 1 8 Anasazi early-mid P-.V 2 contiguous masonry rooms; petroglyph; lithics
and ceramics

2 4 Analazi(?1 early P-Iv (?) I masonry room; petroglyphs, llthics and ceramics

3 12 Anasai (?) early P-V ?) 2 contiguous masonry rooms; lithics and ceramics

LA 13077 1 5500 Anasazi(?) early P-IV(?) structure (?);terraes (250m ,lithics and
ceramics

LA 13078 1 400 Anasn early P-V(?) I masonry room: terraces j208m perrogYphs,
lithics and ceramics

2 6 A nazi early-mid P-V 2 contiguous masonry rooms; lithics and ceramics

LA 15079 1 2250 Anasaz (?) early P-v(?) Terraces (1245m 2); 1 sherd
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SITE NO.1 PROV.
PROV. NO. SIZE PERIOD PIL.SE OR DATES DESCRIPTION

LA 13080 1 3000 Anasaai P-1V Terraces (1464m 2 ); lidics and ceramics

LA 13081 1 90 Ansazi (?) 1-2 contiguous rooms; lir hics

LA 13082 1 45 Anaui early P-V I structure (?); ihtics and ceramics

LA 13083 1 25 Historic (?) 1 masonry structure, lithics •

LA 13084 1 12 Anamzi (?) I masonry structure; petroglyphs

2 456 Anasazi early P-IV 3 rooms (2 contiguous); semicircular wadl;
terraces (300m2); lithics and ceramics

3 64 Unknown Semicircular wall (room?); lithics

LA 13085 1 80 Anasazi (?) 1 storage (?) room; lithics

LA 13086 1 36 Anaazi (?) 1 masonry room; lithics

2 24 An ..ai late P-U! (?), early-mid P-1V 3 contiguous masonry rooms; lithics and
ceramics

3 912 Anasa (?) P- (?) 2 contiguous masonry rooms; Lihics and
ceramics

2
4 100 Anasai (?) Terraces (100m

LA 13087 1 48 Anaazi (?) 1 masonry room

LA 13289 1 nd. Historic 20th century (?) Trail and cairns

LA 13290 1 3000 Historic post-1680 Terraces (300m 2 ); ceramics

LA 132.91 1 6 Anaazi(?) P-IV(?) I masonry room; ithics and ceramics
Historic 18th century

2 3 Historic (?) 1 storage (?) room

3 4 Historic (?) I masonry room; lithics

4 4 Historic (?) 18th century(?) 1 masonry room; ceramics

5 575 Anasazi (?) P-IV (?) Terraces (220m 2 ); lithics and ceramics;
petroslyph,

LA 13292 1 4500 Anasazi P.-V Terraces (3000m 2 );lithics and ceramics

LA 13293 1 160 Anasazi eatiy4ate P-NV Terraces (80m2 ); lithics and ceramics

LA 13294 1 1575 Anasazi early-mid P-V I masonry room; terraces (24m 1; petrogiyphs;
lithics and ceramics

LA 13295 1 200 Anasaie(?) Terr-mes (200m 2); lithics
LA 13296 1 875 Ananzi (?) earty P.IV (?) 2 masonry rooms; posibl asciated teraes;

petroglyphs; lichics ad cerami

LA J5297 1 25 Anaazi(?) I masonry room; lithics

LA 13298 1 120 Ansazi (?) 1 masonry room; firecracked rock, lithics

LA 13299 1 20 Anaai (?) 1 structure (?)

LA 13300 1 25 Historic (?) 1600-1650 (?) Lithic and ceramic scatter

2 4 An"i (?) I masonry room; lithics

3 120 Lithic Unknown Firecracked rock4ithic scatter; 2 sherds

4 105 Ana"xa (?) Terraces (105m
2 )

L'k 13301 1 1 Unknown 1 masonry room
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TABLE 111.4.4 (con't)

SITENO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

2 12 Unknown 1 masonry room

3 10 Unknown Isolated wall

4 16 Unknown 1 masonry room

5 6 Unknown I masonry room

L- 13302 1 16 Anasazi(?) I masonry room; lithic3

LA 13303 1 8750 Annai (?)Teaces (70m 2)

LA 13304 1 700 Hlstoric post-1880(?) 2 masonry, juniper and wire corrals; 1 hearth;historic artifacts

L-. 13305 1 20 Unknown I masonry room

Lk 13306 1 90 Historic 1900-1915 (?) 1 semisubterranean room; ovens; historic trash

LA 13307 1 240 knasazi(?) late P-If (?) I depression (possible kiva); Utics, I sherd

LA 13308 1 120 Lithic Unknown I hearth; firecracked rock, lithics. I sherd

2 40 Lithic Unknown I hearth; firecracked rock, lirhics

LA 13309 1 36 Historic 1880-1917 (?) 1 masonry room; historic artifacts

2 104 Historic I juniper post corral

LA 13310 1 25 Anasazi I structure (?);petrogiyphs

LA 13311 1 200 Ansasi(?) Terraces (200m)

LA 13312 1 16 AnnSazi(?) 2 noncontiguous masonry rooms; lithics

2 5 Anasazi(?) I masonry room

3 n.d. ,nasazA () Petroglyphs

LA 13313 1 4 Anasazi(?) I rubble mound; lithics

LA 13314 1 20 Unknown I storage structure or cist

LA 13315 1 25 Uinknown I structure (?)

LAk 13316 1 20 Anasazi P-V (?) Rockshelter enclosing I chamber

t LA 13317 1 30 Unknown Rockshelter enclosing I chamber

LA 13318 1 150 Anasazi early P-IV(?) 3 contiguous masonry rooms; lithics; 2 sherds

LA 13319 1 4 Anasai(?) I rubble mound (indeterminate number of rooms)

2 2 Ansa(?) Isolated wall (possible structure)

3 9 Anui (?) P-V (?) 1 structure (?); 1 sherd

LA 13320 1 96 Historic post-1850 (?) I juniper post corral

LA 13321 1 36 Lithic Unknown Firecracked rock-lithic scatter

LA 13322 1 12 Ansai (?) Terraces (12m 2 )

LA 13323 1 9 Anasazi (?) P.IV(?) I masonry room; lithics; I sherd

2 6 Anasaz (?) I masonry room; lithica

LA 13324 1 250 Analuai (?) late P-lU (?)-early P-IV (?) 1 masonry room; I possible depression;lithics;
2 sherds

LA 13323 1 48 Anasal early P-V(?) Isolated wall; lithics and ceramics
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SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LAk 133.6 1 450 Anasa i (?) 2 depressions; I surface room;lihics

LA 13327 1 30 Anas n (?) Terraces (0m)

LA 13328 1 50 Anasazi (?) Carly P.rV(?) I scmisubcerranean (?) room;ceramics

LA, 13329 1 36 Anasaz(?) 1 depression; 1 surface structure; I sherd

LA 13330 1 700 Alaz i?) I depression (pithouse?);lithics; I sherd

LA 13331 1 120 Ansli (?) 2 depressions (pithouses?)

LA 13332 1 300 Anasai(?) 2-3 depressions (pithouses?)

LA 13333 1 150 nasazL(?) 2 depressions (pithouses?)

LA 13334 1 200 Anasaazi(?) 3 depressions (pithouses?)

Lk 13335 1 g .fasazi(?) 1 depresmon (pithouse?)

LA 13336 1 80 Anaszi(?) I depression (pithouse?)

LA 13537 1 25 Unknown Rubble (possible room)

LA 13338 1 240 .nasazi late P.111 (?).early-mid P-IV 2 hearths; lithic and ceramic scatter

LA 13339 1 8 Unknown 2 parallel basalt wall"?), possible room

LA 13340 1 300 Anasai late P-II (?) early P-IV Rubble (1 room?); lithics and ceramics

LA 13341 1 1 Unknown 1 hearth

LA 13342 1 1050 Icthic Unknown Concentration of andesite and basal clasts
(possible hearth);lithics and ceramics

LA 13343 1 130 Llrhic Unknown Firecracked rock-lithic scatter

LA 13344 1 375 Lithic Unknwn 2 hearths; lithic scatter; I sherd

LA 13345 1 20 LUthic Unknown I hearth; f ecracked rock-Lithic scatter

LIL 13346 1 75 Ansazi (?) Rubble (possible room)

LA 13347 1 36 Aasa (?) early P-IV (?) I masonry room; lithics and ceramics

LA 13348 1 12500 Lithic Unknown 3 hearths;iithic scatter

LA 13349 1 400 Lathic Unknown Lthic scatter

LA 13350 1 7500 iUthic Unknown Lithic scatter

LA 13351 1 5000 ithic Unknown Lithic scatter

LA 13352 1 450 Lthic Unknown I hearth; lithics

LA 13353 1 800 LIthic Unknown I hearth; lthics

LA 13354 1 24 iUthic Unknown 2 or more hearths; firecracked rock.lithic scatter

LA 13355 1 160 Anazi (?) late P. (?) I masonry room; petroglyphs; 1 sherd

LA 13356 1 240 Anasai late P.M (?) early P-IV (?) 6 upright slab structures (rooms, cists or bins?)

LA 13357 1 36 Historic early 20th century (?) Possible corral. historic trash

2 4 Historic (?) I structure (?); petroglyphs

LA "3358 1 3600 Lithic Unknown Lithic scatter
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TABLE 111.4.4 (con't)

SITE NO./ PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

LAk 13359 1 150 Lthic Unknown 6 hearths; lithics and ceramics

2 600 Historic post-1950 5 hearths; firecracked rock; historic artifacts

LA 13360 1 28 Historic post-1850 1 masonry and barbed wire corral

Lk 13361 1 25 Unknown I masonry wall (possible corral)

LA 13362 1 200 Lithic Unknown 2 hearths; firecracked rock-lithic scatter

LA 13363 1 110 Historic(?) Masonry and brush corral

2 100 Historic(?) Masonry and brush corral

LA 13364 1 25 Anasazi(?) I masonry structure

LA 13365 1 9 Anasazi P-rn (2) or P-IV (?) 1 masonry structure;lithics and ceramics

2 36 Anasazi(P) 1-2 contiguous masonry rooms

LA 13366 1 25 Hitoric post-1950 Historic artifact scatter

2 n.d. Historic post-1950 Historic artifact scatter

LA 13567 1 6 Historic post-1880 (? I masonry room; historic artifacts

2 9 Historic post-1880 (?) I masonry corral (?); lithics and historic artifacts

LA 13568 1 12 Anasazi (?) mid-P-IV () 1-3 contiguous masonry rooms; ceramics

2 9 Unknown 2 parallel rock alignments, possible pen

LA 13369 1 25 Historic post-1880 (?) I masonry room; historic artifacts

LA 13370 1 150 Unknown 2 noncontiguous masonry rooms

2 23 Unknown 2-3 contiguous masonry rooms

3 0.5 Unknown 1 isolated wall; I sherd

4 16 Unknown 1-3 contiguous masonry rooms

5 9 Unknown I masonry room

6 3000 Anasazi(?) Terraces (S000m2); lithic3

LA 13371 1 12 Anasazi(?) I rectangular masonry room

. 2 150 Anasai(?) Terraces (I50m2 )

LA 13372 1 9 Anaszi (?) 2 noncontiguous masonry rooms

2 1 Anasazi(?) I masonry structure; petroglyphs

LA 13373 1 25 Anasazi (? I masonry room; lithics

Lk 13374 1 64 Anasazi late P-l1. mid-P-V (?) 2 contiguous masonry rooms; lithics and ceramics

LA 13375 1 64 Anasazi (?) late P-Ml (?) Rubble mound (possibly 2 or more rooms) lithics
and ceramics

LA 13376 1 100 Anasazi mid P-V I masonry room; lithics and ceramics

LA 13377 1 2500 Historic post-1880 (?) Historic artifact scatter

LA 13378 1 28 Anasaxi(?) 1 depression (pithouse?)

2 5 Anasazi(?) I depression (pithouse?)

3 5 Anaazi(?) 1 depression (pithouse?); terraces (100m 2)

4 5 Anauazi(?) 1 depression (pithouse?)
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TABLE 111.4.4 (con't)

SITE NO.! PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIFION

5 5 Anasa i(?) I depression (pithouse?)

6 5 Anazi (?) I depression (pichouse?)

LA 13379 1 100 Anasai (?) mid P-IV (?) 1 masonryroom; lithics and ceranumcs

L- 13380 1 100 Anasaz (?) 1 masonry room; petrogiyphs; lithi,'

LA 13381 1 200 Historic (?) 18th century 2 contiguous masonry rooms; Lithics and ceramics

LA 13382 1 25 Anasazi (?) I masonry room; I sherd

LA 13383 1 50 Anaazi (?) Series of small terraces (50m 2)

2 700 Uthic Unknown Firecracked rock-lithic scatter

3 1i Anasazi (?) Isolated wall (retaining wall?)

4 24 Unknown Concentration of rocks ibin. hearth?); fire-
cracked rock

LA 13384 1 700 Anasazi (?) Dam nd ingatiln channel; 2 ten-aces
(40m- and 60m )

LA 13385 1 1000 Anasazi (?) Rubble ( room?); lithics

LA 13386 1 10 Anasazi(?) I masonry room;lithics

LA 13387 1 25 Anasazi (?) Rubble mound (indeterminate number of rooms)

LA 13388 1 100 Anasazi (?) 1 masonry room; I depression; lithics

LA 13389 1 40 Anaszi (?) I masonry room, I small storage structure

L- 13390 1 32 Anasazi ?) eady-mid P-. I nonconcguous mansony rooms; perroglyphs;
ceramics

2 16 Anasazi (?) early-mid P-IV 2 contiguous masony rooms; ceramics

LA 13391 1 250 Historic 18th century 7-9 small storage structures; 1-2 possible habita-
tion structures: isolated wall or terrace; ceramics

LA 13392 1 35 Anasaz? I masonry room; lithics

2 30 knasazi (?) eary-mid P-[V 2 noncontiguous masonry rooms; petrogtyphs

3 9 Anasaz (?) I masonry room

LA 13393 1 100 Lithic Unknown I hearth; lithic scatter, I sherd
LA 15394 1 625 iUthic Unknown lithic scatter

LA 13395 1 50 Lithic Unknown Lithic scatter

2 60 Lithic Unknown Lithic scatter
LA 13396 1 225 Amaazi mid P-IV I hearth; lithic and ceramic scatter

LA 13397 1 100 Annan (?) 2 depressions (pithouses?);lithics

LA 13398 1 100 Anami (?) P-IV(?) Rubble mound (1-2 rooms?); lithics: 2 sherds

LA 13399 1 6 Unknown Semicircular wal

LA 13400 1 25 Anaaa(?) I masonry structure: 2 sherds

2 1500 Lthic Unknown Firecracked rock-lithic scatter

LA 13401 1 150 AnMasa P-Iv Lithic and ceramic scatter

LA 13402 1 2500 Anazi (?) I masonry room; lithics
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TABLE 111.4.4 (con't)

SITE NO., PROV.
PROV. NO. SIZE PERIOD PHASE OR DATES DESCRIPTION

Lk 13403 1 49 Anasazi(?) P-IV(?) I masonry room; lithics and ceramics

L.- 13404 1 100 Anasazi (?) P-IV (?) Rubblemound(indeterminatenumberofroomso:
check dams; lithics; 2 sherds

Lk 13405 1 900 Anasazi(?) Rock alignment (retaining wall?)

LA 13406 1 300 Anasazi(?) P-IV(?) 1 masonry structure; I concentration of rocks;
lithics; 2 sherds

LA 13407 1 60 Unknown 2 piles of subangular basalt

LA 13408 1 450 Anasazi early P-IV 3 noncontiguous masonry rooms; ceramics

2 20 Lithic Unknown Concentration of rocks; lithics
LA 13409 1 15 Anasazi (?) late P-III (?) I masonry room; lithics and ceramics

Historic (?)

300 Anasazi (?) 3 sets of terraces (300m . 50m, 120m)
LA 13410 1 250 Anasazi late P-il (?), P.IV(?) 2 contiguous masonry rooms; check dam; lithics

and ceramics
LA 13446 1 96 Anasaz (?) 1 masonry room; lithics

LA 13447 1 4 Unknown I masonry room

LA 13448 1 12 Historic (?) Subterranean masonry structure

2 14 Historic (?) 2 noncontiguous masonry structures

3 80 Historic (?) 1 masonry corral; historic artifacts

LA 13449 1 5 Anasazi (?) I masonry room; lithics

L- 13450 1 25 Anasazi (?) 2 noncontiguous masonry structures; lithics

L-% 13451 1 9 Historic 1920 (?) 1 "A-frame" juniper structure with masonry
fireplace; historic artifacts

2 9 Historic post 1920 (?) Lean-to and associated rock concentration

3 91 Historic post 1920 (?) Juniper corral

L.A 13452 1 450 Anasazi (?) Rockshelter, I chamber

LA 13453 1 40 Historic (?) 2 contiguous masonry rooms

2 14 Historic (?) I masonrv room; historic artifacts

3 80 Anasazi (?) Terraces (80m 2 )

LA 13454 1 100 Anasai (?) early P.IV (?) 2 contiguous masonry rooms; lithics

LA 13455 1 6 Anasaz (?) I masonry room: lithics

2 36 Anazi P.IV (?) I structure (?); lithics and ceramics

LA 13456 1 1800 Unknown 35 distinct piles of basalt

LA 13457 1 39 Anaazi (?) 1 masonry room;lithcs

2 120 Unknown 4 distinct clusters of rubble

3 n.d. Unknown Petroglyph
LA 13458 1 900 Historic post 1950 Juniper and barbed wire corral; historic artifacts
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 11L4.5

ARCHITECTURAL DESCRIPTION-PERMANENT POOL SURVEY

SITE NO.! INTERIOR
PROV. NO. FEATURE SHAPE DIMENSIONSt AREAtt HEIGHTt+t CONSTRUCTION .MATERL.L

LA 3011 1 Room I* rectangiular 2.5 x 1.0 2.5 0.4 basalt dats
Room 2* rectanglutar 2.5 x 1.0 2.5 0.4 basalt clasts
Room 3* rectangluar 1.3 x 1.3 3.2 0.4 basalt ciasts
"contiguous

LA 5012 1 Room It rectanglular 2.4 x 1.8 4.3 0.4 basalt clasts
Room 2t rectangular 1.7 x 1.3 2.2 0.4 basalt clasts
Room St rectangluar 2.0 x 1.7 3.4 0.4 basalt clasts

tcontiguous
Lk 5013 1 Room 1 rectangular 3.2 x 2.0 6.4 0.7 basalt clasts

LAk 5014 1 12- 17 rectangular 3.2 x 2.3 8.8 0.4 basalt clasts
rooms to to

3.0 x 2.2 6.6

Lk 5015 1 Room I rectangular 2.5 x 2.3 6.3 0.4 basalt clasts and boulders

LA 9138 1 Room I* rectangular 4.5 x 2.5 11.3 n.d. basalt clasts
Room 2* D-shaped 2.0 % 1.2 2.4 rnd. basalt clasts

*contiguous

2 Room St rectangular 5.0 x 4.0 20.0 n.d. basalt slabs and clasts
Room 4t rectanglular 4.0 x 3.0 12.0 nd. basalt slabs and clasts
tcontiguous

3 Room 5 rectangular 4.5 x 3.0 13.5 n.d. basalt slabs, clats and boulders

4 Room 6 circular 2.0 diam. 3.1 n.d. basalt boulders, slabs

5 Room 7 rectangular 1.5 x 1.3 2.0 n.d. basalt slabs and clats

6 Room 8tt rectangtular 4.0 x 3.0 12.0 n.d. basalt stabs and clasts
Room 9tt rectangular 3.4 x 3.2 10.9 n.d. basalt boulders

tlcontiguous

LA 9139 1 Room I* rectangular 10.0 X 6.0 60.0 0.6 basalt slabs

Room 20 rectangular 6.0 x 4.0 24.0 0.6 basalt slabs~*contiguous

L4 10110 1 Room It rectangular 5.0 x 5.0 25.0 0.3 basalt clasts
Room 2t rectangular? 5.0 x ? nd. 0.9 basalt clasts
+contiguou

5 Wail linear 100m long nd. 0.4 basalt clats

LA 10111 1 Room I rectangular 6.0 x 5.0 30.0 0.3 basalt clasts

3 Corral I rectangular 24.0 x 23.0 552.0 1.0 basalt chats

Corral 2 rectangular 8.0 % 5.0 40.0 n.j. basalt clasts

4 Corral 3 rectangular? 35.0 x 26.0 910.0 0.5 basalt clats, boulders

3 Corral 4 rectangular 26.0 x 24.0 624.0 0.8 basalt clatts?

LA 12160 1 Room I sermcircular 5.0 x 2.5 123 0.5 basalt clasts
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TABLE 111.4.5 (con't)

SrrE NO./ INTERIOR
PROV. NO. FEATURE SHA-PE DMSENSIONS AREA HEIGHT CONSTRUCTION AIArERL-.L

LA 12161 1 Room I rectangular 2.3 x 2.5 6.25 0.6 unshaped basalt

LA. 12437 1 Lean-to n.d. n.d. nd. n.d. juniper posts. planks

Lks 12438 1 Room I rectangular 2.0 x 1.0 2.0 n.d. tabular basalt clasts

LA 12440 1 Room 1 rectangular 2.5 K 2.0 5.0 n.d. slabs and cobbles
Room 2 oval 2.0 x 1.3 3,0 n,d, slabs and cobbles

L-k 12443 1 Room 1 rectangular 2.0 x 1.5 3.0 n.d. tabular basalt clasts and cobbles

LA 12447 1 Room I rectangular 2.0 x 1.5 3.0 n.d. unshaped tabular basalt clasta

Lks 12449 1 Room 1 rectangular 3.4 x 3.1 10.3 n.d. juniper posts. angular e!ements
Corral 1 semicircular 9.0 x 9.0 81.0 n.d. juniper and brush
Corral 2 semiircular 9.0 x 7.0 63.0 n.d. juniper and brush

LX. 12451 1 Room I t rectangular 2.0 x 1.6 3.8 n.d. basalt clasts
Room 2t rectangular 2.3 x 1.6 3.7 n.d. basalt ciasts
+contiguous

Lk 12452 1 Rubble rectangular 4.0 x 1.0 4.0 0.5 unshaped tabular basalt clasts

(1-4 rooms)

2 Room I square 1.0 x 1.0 1.0 0.5 unshaped tabular basalt clasts

Lks 12453 1 Room 1 rectangular 11.0 x 5.0 55.0 2.0 simple coursed, mortared tabular basat

LX 12454 1 Room I* rectangular 2.1 x 1.7 3.6 0.1 clasts
Room 2* rectangular 2.2 x 1.7 3.7 0.1 clasts
*contiguous

LA 12457 1 Rockshelter "rectangular" 4.0 x 3.0 12.0 1.8 natural shelter, basalt clast wa l
with wall

Lk 12459 2 Corral rectangular 20.0 x 2.0 40.0 n.j. brush corral

LX 12461 1 Rubble nd. 10.0 diam. n.d. n.j. unshaped basalt dasts

2 Rubble n.d. 10.0 diam. n.d. n.d. basalt cLasts

L-k 12462 1 Room 1 rectangular 2.0 x 1.5 3.0 n.d. upright slabsJ LX 12464 1 Room 1 rectangular 1.5 x 1.0 1.5 1.0 basalt clasts and boulders

LA 12465 2 Room I t rectangular 3.2 x 1.8 5.8 0.6 basalt clasts
Room 2t square 2.6 x 2.6 6.8 0.6 basalt clasts~t contiguous

3 Room 3 semicircular 3.2 x 1.6 5.1 0.8 basalt clts

4 Room 4 L-shaped 3.1 x 1.4 4.3 1.1 basalt ciasts
Wals "square" 5.0 x 5.0 25.0 n.d. basalt clats

5 Room 5t+ L-shaped 2.0 K 2.0 4.0 0.3 basalt clsts
Room 6tt semicircular 1.8 x 1.1 1.9 0.5 basalt

+ 1 conuguous

6 Corral semicarsular 9.0% 4.0 36.0 0.5 basalt clastu

wanls L-shaped 5.0 x 4.0 n.d. n.d. basalt clasts

8 Room 7 D-.haped 1.0 x 0.8 0.3 0.5 basalt clasts

9 Room 8 square 6.0 x 6.0 36.0 0.5 basalt cobbles
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TABLE 111.4.3 (con't)

SITE NO.1 INTERIOR

PROV. NO. FEATURE SHAPE DMIMNSIONS AREA HEIGHT CONSTRUCTION MATERLA.L

LA 12466 1 Room I oval 3.0 x 2.0 6.0 n.d. basalt clasts

2 Room 2 rectangular 4.0 x 2.0 8.0 n.d. boulders and basalt clasts

3 Rubble n.d. 2.0 diam. a.d. n.d. tabular basalt clasts

L- 12467 1 Structure I semicircular 15.0 x 3.0 195.0 1.3 boulders and clasts

2 Structure 2 semicircular 8.0 - 6.0 48.0 n.d. boulders z d clats

LA 12469 1 Room I rectangular 1.5 x 1.0 1.5 0.4 boulder and basalt clasts

Lk 12470 1 Structure I semicircular 1.2 x 1.2 1.4 0.7 basalt clasts and boulder

LA 12471 1 Room 11 circular 1.5 diam. 1.8 0.7 basalt clasts and cobbles
Room 2* circular 2.0 diam. 3.1 0.7 basalt chats and cobbles
*contiguous

LA 12472 5 Wall linear 3.0 x ? n.d. nd. boulders, basalt rubble

7 Wall linear 8.0 x ? .d. n.d. n.d.

LA 12474 1 Wall semicircular 3.0 x ? n.d. 0.5 basalt ciast and boulder
Wagl n.d. 1.6 x ? n.d. 1.2 boulders, basalt dasts
Structure? semicircular 2.5 x 1.2 3.0 n.d. wood poles

Lk 12477 3 Tent base n.d. n.d. n.d. rd. n.d.

LA 12480 1 Room 1 rectangular 2.0 x 1.5 3.0 md. basalt elements
Room 2t rectangular 2.0 x 1.5 3.0 n.d. basalt elements
Room 3t rectangular 2.0 x 1.5 3.0 n.d. basait elements
t contiguous

LA 12485 1 Structure 1 U-shaped 4.5 x 3.5 15.8 0.5 baalt ca.ts

L% 12488 1 Sttucture I rectangular 4.0 x 2.0 8.0 1.0 basalt clasts

LA 12489 1 Structure I semicircular 1.0 x ? mkd. 1.0? boulders and basalt clasts

LA 12492 1 Room I rectangular 2.5 x 1.5 3.8 nd. unshaped tabular basalt clasts,
boulder and mortar

LA 12497 1 Room 1 rectangular 2.0 x 1.5 3.0 0.8 clasts and boulder

LA 12498 1 Room 1 square 4.0 x 4.0 16.0 n.d. basalt clasts

LA 12501 1 Room 1 rectangular 3.0 x 2.5 7.5 n.d. basalt clas s and boulders

LA 12504 1 Corral I semicircular 14.0 x 7.0 98.0 n.d. basalt clasts and talus
Corral 2 rectangular 23.0 x 10.0 250.0 n.d. baalt clats and talus
Coeral 3 oval 28.0 x 18.0 504.0 n.d. basalt clatts and talus

LA, 12505 1 Structure I square 5.0 x 5.0 25.0 0.3 basalt boulders and clust

LA 12506 1 Wall linear 40.0 x ? n.d. a.d. basalt clasts

LA 12507 1 Room I rectangular 5.0 x 3.0 15.0 0.4 basalt clasts

LA 12508 1 Room I circular 3.0 diam. 7.1 1.5 basalt clats, adobe mortar
Corral I rectangular? 18.0 x 12.0 96.0 n.d. basalt clasts
Corral 2 rectangular? 12.0 x 8.0 96.0 m.d. basalt clasts

L- 12509 1 Room I oval 2.0 x 1.5 3.0 n.d. basalt clasts and talus elements
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TABLE 1IL4.5 (con't)

SITE NO./ INTERIOR
PROV. NO. FEATURE SHAPE DIMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 12511 1 Room It square 2.0 x 2.0 4.0 0.3 basalt
Room 2t square 2.0 x 2.0 4.0 0.3 basalt
Room 3t square 2.0 x 2.0 4.0 0.3 basalt

tcontiguous

LA 12512 1 Room I rectangular 2.0 x 1.5 3.0 0.9 unshaped tabular basalt clasts
L-k 12513 1 Room I square 3.0 x 3.0 9.0 1.0 unshaped basalt casts

LA 12514 1 Room 1* square 2.0 x 2.0 4.0 n.d. basalt
Room 2* rectangular 2.5 x 2.0 5.0 n.d. basalt

*contiguous

2 Room 3 n.d. nd. n.d n.d. n.d.
Room 4 n.d. n.d n.d. n.d. n.d.

LA, 12515 1 Depression oval 6.0 x 4.0 24.0 n.d. n.d.
possible pithouse

Lk 12516 I Roomi drcular 3.0 diam. 7.1 n.d. unshaped basait elemenu

LA- 12517 1 Room I circular 2.1 diam. 3.5 0.5 basalt clasts

4 wall linear 2.5 X 0.3 - 0.3 basalt clasts

LA 12518 1 Room 1 square 3.0 x 3.0 9.0 0.4 basalt clasts

LA 12519 1 Room 1 square 2.0 x 2.0 4.0 0.3 unshaped basalt elements

LIL 12520 1 Room 1 rectangular 2.0 x 1.5 3.0 n.d. upright unshaped basalt clasts

LA 12522 1 Room It rectangular 2.1 x.1.5 3.0 0.3 unshaped basalt clasts and cobbles
Room 2t square 2.0 x 2.0 4.0 0.5 unshaped basalt clasts and cobbles
tcontiguous

Depression crcular 5.0 diam. 19.6 n.j n.d.
possible pithouse

Lk 12523 1 Corral circular 6.0 diam. 28.3 0.9 basalt cobbles, casts and boulders

LA 12524 1 Room 1 oval 2.9 x 2.5 7.3 1.0. basalt clasts

Room 2 rectangular 1.2 x 0.3 0.4 1.0 basalt clasts and boulders

Structure? rectangular 3.0 x 1.5 4.5 0.5 basalt clats
Structure? circular 3.0 diam. 7.1 0.5 basalt clasts
Room 3 oval 3.0 x 2.0 6.0 1.5 unshaped basalt clasts

LA 12525 1 Room 1 rectanguir 3.0 x 2.0 6.0 0.4 boulder, basalt clasts
Room 2 square 1.0 x 1.0 1.0 0.6 boulders, basalt clasts
Wall semicircular 60.0+ - 0.5 basalt clatu

t interior dimensions are measured in meters

tt area is measured in sq. meters

t+t maximum standing heiht
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TABLE 111.4.6

ARCHITECTURAL DESCRIFfION-FLOOD CONTROL POOL SURVEY

SITE NO. NTERIOR
PROV. NO. FEATURE SHAPE DIMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 5017 1 Room 1 rectangular 6.0 x 5.0 30.0 0.3 basalt clasts

LA 10114 1 Room 1 square 3.0 x 3.0 9.0 1.5 basalt clasts and boulder

LA 12158 1 Room I semicircular 2.0 x 2.0 4.0 0.6 basalt chats and boulders
Room 2 semicircular 2.0 x 2.0 4.0 0.6 basalt clasts and boulders
Room 3 rectangular 3.0 x 2.0 6.0 0.6 basalt clasts and boulders
Room 4 rectangular 3.0 x 2.0 6.0 0.6 basalt clots and boulders

LA 12162 1 Room 1 rectangular 3.0 x 2.5 7.5 0.4 basalt clasts, isolated talus element

LA, 12163 2 Room 1 square 3.0 x 3.0 9.0 ri.d. basalt clasts and talus
Wail linear 12.0 x 0.5 - n.d. basalt clasts and talus

4 Room 2t square 3.0 x 3.0 9.0 n.d. basalt clasts and talus
Room 3t square 3.0 x 3.0 9.0 1.0 basalt dasts and talus
t contiguous

Room 4 semicircular 2.0 x 2.0 4.0 n.d. basalt chasts and talus
Room 5 semicurcular 2.0 x 2.0 4.0 n.d. basalt dasts and talus
Room 6tt square 2.0 x 2.0 4.0 n.d. basalt clasts and daus
Room 7t" semicircular 2.0 x 2.0 4.0 n.d. basalt clasts and talus
1rtcontiguous

Room 8 circular 2.0 diam. 6.3 m.d. basalt dasa and talus
Room 9 semicircular 2.0 - 2.0 4.0 nd. basalt clats and talus
Room 10 rectangular 3.0 x .20 6.0 n.d. basalt clsts and talus

LA 12172 1 Room 1 rectangular 1.9 x 1.8 3.4 m-d. andesite, basalt, tuff, cobbles

LA 12510 I Room I rectangular 1.3 x 2.0 1.3 n.d. basalt clasts
Room 2 square 2.0 x 2.0 4.0 n.d. basalt clasts

LAk 12579 1 200 to square 2.0 x 2.0 4.0 n.d. andesite. basalt and pumice blocks
400 rooms t*t tave.)

LA 13014 1 Room 1 square 2.0 x 2.0 4.0 n.d. unshaped river cobbles

LA 13015 1 Room 1 square? 2.5 x 2.5? 6.5? nd. unshaped river cobble & basalt
dasts

Room 2" square 2.5 x 2.5 6.3 n.d. unshaped river cobbles & basalt
dasts

Room 3* square? 2.3 x 2.3 n.d. mnd. unshaped river cobbles & basalt
contiguous clasta

LA 13018 1 Room 1* rectangular 3.0 x 2.0 6.0 n.d. river cobbles & basalt clasts
Room 2*0 square 2.0 x 2.0 4.0 mnd. river cobbles & basal clasts
'* contiguous

LA 13021 1 Room I square 2.0 x 2.0 4.0 n.. cobble & basalt footin for adobe
wal

LA 13024 1 Room It rectangular 3.0 x 2.5 7.5 0.8 andesite & basalt cobbles
Room 2t square 1.0 x 1.0 1.0 0.8 andesite & basalt cobbles
t contiguous

LA 13030 1 Room 1 rectangular 2.0 x 1.5 3.0 n.d. andesite & basalt clasts

2 Room 2 rectangular 3.0 X 1.5 4.5 n.d. cobbles

t*t LA 12579 is made up of 4 roomblocks arranged rectilinearly with exterior dimensions of 60m x 40m. These roomblocks endose
a single plaza. The roomblocks average 4 rorns in width. The height is estimated at two stories. A minimum of 2 kivas (6.Om
diam.) wen noted within the plaza with 3 additional kivas outside the plaza.
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TABLE 111.4.6 (con't)

SITE NO./ LNTERIOR
PROV. NO. FEATURE SHAPE DL, ENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 13032 1 Cist? rectangular 0.5 x 0.3 0.2 nmd. granitic stone

LA 13033 1 Room I square 4.0 x 4.0 16.0 r.d. unshaped basalt clasts
Oven? subrectanqular 1.3 x 1.5 1.9 0.4 basalt clasts
Oven? subrectangular 1.0 x 0.9 0.9 0.3 boulder and basalt

LA 13034 1 Room I subrectangular 2.3 x 2.2 2.3 0.4 basalt talus & boulders

2 Room 2 subrectanguiar 2.0 x 2.0 4.0 0.6 basalt clasts and boulders

LA 13042 1 Structure? nud. n.d. mud. n.d. m.d.

LA 13044 1 Room I rectangular 3.0 x 2.0 6.0 n.d. basalt clats

Lk 13045 1 Structure? square 2.0 x 2.0 4.0 0.3 tabular basalt
2 perpendicular T-ihaped 165 & 160 - 0.3 basalt talus, boulders, cobbleswvall s

L-k 13047 1 Room 1± rectangular .o x 3.5 14.0 n.d. basalt clasts & boulders
Room 2t rectangular 3.5 x 3.0 10.5 nmd. basalt clasts & boulders
Room 3t square 3.5 x 3.5 12.3 n.d. basalt clats & boulders
Room 4t square 3.5 x 3.5 12.3 n.d. basalt clasts & boulders
walls
tcontiguous

Room 5 rectangular 4.0 % 2.0 8.0 nd. basalt clasts & boulders

LA 13049 1 Room I rectangular 3.0 x 2.5 7.5 m.d. basalt clasts

2 Room 2 circular 0.6 diam. 0.3 0.8 basalt clasts

LA 13050 1 Room 1* rectangular 2.5 x 2.0 5.0 0.4 basalt clasts
Room 2" rectangular 3.0 x 2.0 6.0 0.4 basalt clats

contiguous

2 Oven? semicircular 1.0 x 1.0 1.0 0.5 basalt

4 check dam linear 2.0 x 0.3 - n.d. basalt clats
check dam linear 2.0 x 0.3 - n.d. basalt clats

LA 13054 1 Room I square 1.3 x 1.5 2.3 a.d. tabular basalt
Room 2 rectangular 2.0 x 1.8 3.6 n.d. basalt slabs

LA 13055 1 Room I rectangular 3.0 x 2.0 6.0 1.6 basalt boulders, clasts (semishelter)

2 Room 2 subrectangular 4.0 x 3.0 12.0 0.8 basalt boulders, clasts (sesnishelter)

3 Room 3 rectangiular 4.5 x 1.8 6.1 n.d. n.d.

LA 13057 1 Room I rectangular 4.0 x 3.0 12.0 0.3 basalt clasts

2 Room 2 square 2.0 x 2.0 4.0 1.0 basalt clasts, red cinders

LA 13058 1 Room 1 rectangular 2.5 x 2.0 5.0 1.0 basalt boulder. ciasts (semishelter)

2 Room 2 rectangular 3.0 x 2.0 6.0 n.d. basalt boulders and clarts
Room 3 rectanglular 2.0 x 1.5 3.0 nd. basalt boulders and clasts
Room 4 ephemeral m.d. m.d. n.d. basalt boulders and clasts
Room 5 ephemeral nd. n.d. n.d. basalt boulders and clasts

LA 13059 1 Room I semicircular 2.5 x 2.0 5.0 1.3 natural cave. basalt wall
Room 2 subrectangular 3.0 x 2.0 6.0 1.5 natural cave, basalt wal

LA 13060 1 Room I rectangular 1.2 x 1.5 1.8 n.d. basalt clasts
Rubble indeterminate 15.0 x 7.0 105.0 n.d. basalt clasts

number of rooms

LA. 13064 1 Room 1 rectangular 2.5 x 2.0 5.0 n.d. basalt boulders, clasts (overhant)
Room 2 rectanglular 2.0 % 1.3 2.6 m.d. basalt boulders, clasts

2 Room 3 subrectanguiar 2.0 x 2.0 4.0 0.8 basalt boulders, clasts
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TABLE 111.4.6 (con't)

SITE NO.1 INTERIORPROV. NO. FEATURE SHAPE DIMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

Lk 13066 1 Room I rectangular 2.8 x 1.6 4.5 1.0 basalt clasts

LA 13067 1 Cairn drular 0.5 diam. - 1.0 basalt clasts

LA 13068 1 Room 1 rectangular 3.0 x 2.4 7.2 1.0 basalt clasts

LA 13069 1 Wail linear 50.0 x 0.5 - 1.0 basalt clasts

Lk 13070 1 Room it rectangular 2,0 % 1.6 3.2 nrd. basalt ciasts
Room 2t rectangular 1.7 x 1.5 2.6 nd. basalt dass
t contiguous

3 Room 3 rectangular 2.0 x 1.0 2.0 0.4 basalt clasts

LA 13072 1 Room t* pentagonal 1.9 x 1.9 2.8 0.9 basalt clasts
Room 20 oval 1.8 x 1.4 2.5 0.9 basalt clans

contiguous

2 Room 300 rectangular 1.7 x 1.4 2.4 n4d. basalt clasts
Room 4"* rectangular 1.7 x 1.4 2.4 n.d. basalt clasts

** contiguous

LA 13073 1 Room I rectangular 2.5 x 2.0 5.0 0.4 basalt clastu and boulders

LA 13074 1 Room 1 rectangular 2.5 x 2.0 5.0 0.5 basalt clasts

LA 13075 1 Room I circular 2.0 diam. 3.1 0.8 basalt clasts and boulders

LA 13076 1 Room It rectangular 2.0 x 1.8 3.6 0.8 basalt clasts and boulderRoom 2t rectangular 2.2 x 2.0 4.4 0.8 basalt clasts and boulder

t contiguous

2 Room 3 rectangular 2.5 x 2.0 5.0 0.8 basalt clasts

3 Room 4tt rectangular 2.5 x 2.0 5.0 n0d. basalt clasts
Room 5t" rectangular 2.5 x 2.0 5.0 n.d. basalt clasts
tt contiguous

LA 13077 1 Structure? square 2.0 x 2.0 4.0 n.d. basalt clasts

LAk 13078 1 Room 1 rectangular 3.0 x 2.0 6.0 1.0 basalt clasts and boulder

2 Room 2' square 1.0 x 1.0 1.0 n.d. basalt clasts
Room 3* iquare 2.0 x 2.0 4.0 n.d. basalt clasts

* contiguous
LA 13081 1 Room 1"* rectangular 5.0 x 2.5 12.3 0.6 basalt. adobe, cobbles

Room 200 ephemeral n.d. n.d. n.d. n.d.I contiguous

LA 13082 1 Structure? square 4.0 x 4.0 16.0 0.6 basalt ciasts and boulder

LA 13083 1 Room I subrectangular 3.3 x 2.5 8.8 0.9 basalt clam and talus

LA 13084 1 Room 1 oval 3.3 x 2.5 8.8 0.9 basalt clasts and talus

2 Room 2t subrectangular 2.7 x 1.8 4.9 n.d. basalt (nonlocal?), boulder
Room 3t semicircular 2.6 diam. 5.3 0.9 basalt
t contiguous

Room 4 rectangular 1.8 x 1.7 3.1 n.d. basalt clasts, boulders
Wall semicircular 1.8 , 0.5 - 1.0 basalt

3 Room 5 semicinscular 1.8 x 1.8 3.2 0.4 basalt clasts

LI, 13085 1 Room 1 squMe 1.0 x 1.0 1.0 0.4 basalt clats
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TABLE MX.4.6 (con't)

SITE N0. INTERIOR
PROV. NO. FEATURE SHAPE DIMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 13086 1 Room I rectangular 2.0 x 1.5 3.0 n.d. basalt

2 Room 2t rectangular 2.0 x 1.7 3.4 1.6 basalt boulder and clasts
Room St rectangular 2.0 x 2.0 4.0 1.6 basalt boulder and dass
Room 4t rectangular 2.0 x 2.0 4.0 n.d. basalt -ldasts

t contiguous

3 Room 5tt rectangular 4.0 x 2.5 10.0 n.d. basalt
Room 6tt rectangular 4.0 x 2.0 8.0 n.d. basalt
tt contiguous

LA 13294 1 Room I rectangular 2.1 x 1.9 3.9 0.5 basalt casts, boulder with vertical
foundation

LA 13087 1 Room 1 square 2.0 x 2.0 4.0 0.3 Puye gravels

LA 13291 1 Room 1 triangular 3.0 x 2.0 3.0 0.5 basalt clasts and boulders

2 Room 2 semicurcular 2.8 x 1.0 2.8 n.d basalt clasts and boulders

3 Room 3 square 1.2 x 1.2 1.4 a.d. basalt clats

4 Room 4 square 2.1 x 1.3 2.7 n.d. basalt casts and boulder

LA 13296 1 Room 1 square 2.0 x 2.0 4.0 0.5 basalt clast and boulder
Room 2 rectangiular 4.0 x 1.5 6.0 1.0 basalt boulder (with natural over-

hang), clasrs

Lk 13298 1 Room I rectangular 3.0 x 2.7 8.2 0.4 basalt clasts

LA 13299 1 Structure? U-shaped 2.0 x 2.0 4.0? rd. basalt clasts

LA 13300 2 Room I rectangualr 1.5 x 1.0 1.5 n.d. basalt clasts

LA 13301 1 Room I square 1.0 x 1.0 1.0 0.4 basalt clasts

2 Room 2 oval 4.0 x 2.5 6.0 0.5 basalt clasts

3 Retaining wall? linear 10.0 x 1.0 - m.d. basalt casts

4 Structure? semicircular 3.0 x2.0 6.0? 0.8 basalt clasts

5 Structure? subrectangular 2.2 % 1.8 3.2 0.7 basalt clasts

LA 13302 1 Room I rectangular 2.0 x 1.8 3.6 0.4 volcanic and quartzite cobbles

LA 13304 1 Corral I circular 13.0 diam. 132.7 0.6 juniper postsbasalt clasts and
steel and copper baling wire

Corral 2 ciular 10.0 diam. 78.5 n.d. juniper poles, brush and wire

LA 13305 1 Room I oval 1.9 diam.? 5.7 0.5 volcanic clasts

|LA 13306 1 Room I rectantular 3.0 a 2.3 69 1.4 1 a 4t inch lumber & basalt

Oven U-shaped 1.5 x 1.3 1.9 n.d. basalt clasts

LA 13307 1 Depression (kiva?) circular 5.0 diam. 19.6 m.d. basalt clasts

LA 13309 1 Room 1 rectangular 4.0 x 3.0 12.0 0.5 vesicular basalt and andesite

2 Corral rectangular 12.0 x 8.0 96.0 2.0 upright, trimmed juniper posts

LA 13310 1 Structure? triangular 1.8 x 1.3 1.2 n.d. boulders and clasts

LA 13312 1 Room I circular 1.3 diam. 1.3 n.d. basalt c!asts and boulder
Room 2 circular 1.3 diam. 1.3 0.4 basalt clasts and boulder

2 Room 3 rectangular 1.8 x 1.0 1.S 0.6 basalt clasts and boulder

LA 13313 1 Structure? rectangular 2.0 xl.3 3.6 0.3 basalt clasts and boulder

LA 13314 1 Room/cist? rectangular 2.3 x 0.7 1.6 0.8 cliff face and basalt cluts

LA 13315 1 Structure? L-shaped 3.0 x 1.2 3.6 0.5 basalt clasts

LA 13316 1 Room I rectangular 10.0 x 2.0 20.0 3.0 natural cave
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TABLE 1114.6 (con't)

SITE NO./ INTERIOR
PROV. NO. FEATURE SHAPE DMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 13317 1 Room I rectangular 10.0 x 3.0 30.0 rud. natural cave

Lk 13318 1 Room 1 square 1.5 x 1.5 2.3 mnd. basalt, andesite & cliff face
Room 2* rectangular 2.0 x 1. 3.5 0.5 basalt, andesite & cliff face
Room 3" rectangular 3.0 x 2.5 7.5 0.5 basalt, andesize & cliff face
1 contiguous

LA 13319 1 Structure? L-shaped 1.7 x 1.7 2.9 0.3 basalt and andesite casts
2 Wall U-shaped 1.8 x 0.5 0.9 0.4 basalt clhas connecting 2 juniper

posts

3 Structure? L-haped 3.0 x 1.2 3.6 0.7 basalt clast

L- 13320 1 Corral rectangular 12.0% 8.0 96.0 1.6 ax-cut juniper logs

L-k 13323 1 Room I square 2.0 x 2.0 4.0 n.d. basalt and andesite clasts

2 Room 2 rectangular 1.5 x 1.0 1.5 ad. basalt ,:lasts

LA% 13324 1 Room I rectangular 1.5 x 1.0 1.5 m.d. basalt clats
Depression circular 4.0 diam. 12.6 n.d. nd.

LA 13325 1 Wal linear 1.3 x 0.4 - 1.3 basalt clasts

LA 13326 1 Room I square 1.5 x 1.3 2.3 n.d. basalt clasts
Depression 1 oval 4.0 x 3.5 14.0 mnd. n.d.
Depression 2 circuiar 2.0 diam. 3.1 n.d. n.d.

LA 13328 1 Room 1 square 2.0 x 2.0 4.0 n.d. basalt clasts

LA 13329 1 Room 1 rectangular 2.0 x 1.5 3.0 n.d. andesite cobbles and basalt clasts
Depression circular 3.0 diam. 7.1 n.d. n.d.

LA 13330 1 Depression circular 3.0 diam. 7.1 a.d. n.d.

LA 13331 1 Depression I crcular 3.0 diam. 7.1 r.d. mud.
Depression 2 circular 2.0 diam. 3.1 n.d. nd.

LA 13332 1 Depression I oval 3.0 x 2.0 6.0 n.d. n.d.
Depression 2 circular 5.0 diam. 19.6 n.d. nmd.
Depression 3 circular 4.0 diam. 12.6 n.d. n.d.
Wall? Linear n.d. n.d. n.d. basalt clasts

LA, 13333 1 Depression I circular 1.9 diam. 2.8 n.d. mnd.
Depression 2 circular 2.3 diam. 4.2 rod. n.d.

LA. 13334 1 Depression 1 circular 1.5 diam. 2.4 rd. n.d.
Depression 2 circular 2.0 diam. 3.1 n.d. n.d.
Derpession 3 circular 3.0 diam. 3.1 n.d. n.d.

LA 13335 1 Depresion I circulr 2.0 diam. 3.1 n.d. n.d.

L-k 13336 1 Depression I circular 2.0 diam. 3.1 n.d. n.d.
Wall? L-shaped 1.5 x 1.3 1.9 n.d. basalt clasts

LA 13337 1 Room? square 1.0 x 1.0 1.0 n.d. basalt clasts
LA 13339 1 2 parallel walls rectangular? 1.4 x 1.4? 2.0 n.d. basalt clasu

(room?)

LA 13340 1 Room I square 2.5 x 2.5 6.3 n.d. basalt clasts

LA 13346 1 Structure? square 4.0 x 4.0 16.0 mud. basalt clasts
Structure? rectangular 3.0 x 2.0 6.0 n.d. basalt clasts

LA 13347 1 Room I rectangular 1.8 x 1.5 2.7 0.6 basalt clasts

LA 13355 1 Room I rectangular 1.5 x 1.3 1.9 1.0 basalt clasts and boulders
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TABLE I.4.6 (con't)

SITE NO./ INTERIOR
PROV. NO. FEATURE SHAPE DIMENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LX 13356 1 Slab feature I rectangular 2.1 x 2.0 4.2 n.d. basalt clasts
(room?)
Slab feature 2 square 3.0 x 3.0 9.0 n.d. basalt clasts
Slab feature 3 square 1.7 x 1.7 2.9 n.d. basalt clasts
Slab feature 4 n.d. 2.0 x ? n.d. n.d. basalt clasts
Slab feature 5 square 3.0 x 3.0 9.0 n.d. basalt clasts
Slab feature 6 square 1.5 x 1.5 2.3 n.d. basalt clasts

LA 13357 1 Corral? S-shaped 6.0 x ? - 0.6 basalt clasts

2 Room? subrectangular 1.9 x 1.3 2.5 n.d. clasts and boulders

LA. 13360 1 Corral oval 7.0 x 4.0 23.0 1.1 volcanic rocks and barbed wire

L- 13361 1 Wall (corral?) L-shaped 7.0 x 5.0 35.0 0.7 andesite and basalt

L-% 13363 1 Corral? rectangular 11.0 x 10.0 110.0 0.4 basalt clasts, brush & juniper posts

2 Corral? circular 10.0 diam. 78.5 4.0 stone foundation, vertical posts

L, 13364 1 Room t oval 3.0 x 2.5 7.5 0.5 basalt clasts

LAL 13365 1 Room 1 subrectangular 1.6 x 1.2 1.9 0.6 basalt clasts

2 Room 2t rectangular 2.5 x 1.7 4.3 nd. basalt clasts
Room 3+ ephemeral 2.5 - 0.8 2.0 n.d. basalt clasts
t contiguous

LA 13367 1 Room 1 rectangular 2.4 x 1.9 4.6 0.5 basalt clasts

2 Corral? rectangular 3.0 x 2.6 7.8 n.d. basalt clasts and boulders

LA 13368 1 Room 2 rectangular 2.1 x 1.6 3.4 0.4 basalt clasts

2 2 parallel walls square 3.0 & 3.0 - nd. mnd.

LA 13369 1 Room 1 rectangular 2.5 x 2.0 5.0 0.8 basalt clasts

LA 13370 1 Room I rectangular 3.0 x 2.0 6.0 0.4 basalt clasts
Room 2 subrectangular 4.0 x 3.0 12.0 nd. basalt clasts

2 Room 3* square 2.0 x 2.0 4.0 0.8 basalt
Room 4* rectangular 3.0 x 2.0 6.0 n.d. basalt
Room 5* ephemeral 2.3 x ? - n.d. basalt

* contiguous

3 Wall linear 2.0 x ? - 1.3 basalt boulders and clasts

4 Room 6 rectangular 3.0 x 2.0 6.0 mnd. basalt clasts

Room 7 ephemeral 4.0 x 4.0 16.0? n.d. basalt clasts

5 Room 8 square 2.5 x 2.5 6.3 1.0? basalt clasts and boulders

LA 13371 1 Room 1 rectangular 3.3x 2.2 7.7 1.0 basalt ciasts and boulder

L,- 13372 1 Room I rectangular 2.0 % 1.5 3.0 n.d. basalt clasts and boulder
Room 2 triangular 2.0 x 2.0 2.0? n.d. basalt clasts and boulder

2 Room 3 semicircular 2.0 x 1.0 2.0 0.7 basalt clasts and boulders

LA 13373 1 Room 1 rectangular 1.6 x 1.0 1.6 n.d. basalt clasts and boulders

LA 13374 1 Room 1 rectangular 1.3 x 1.3 2.3 n.d. basalt clasts
Room 2t circular 1.8 diam. 2.5 nd. basalt clasts

t conti2uous
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TABLE 111.4.6 (con't)

SrrE NO.I INTERIOR
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L.A 13375 1 Room it+ rectangular 2.5 x 2.0 5.0 M.d. andesite, basalt and quartz cobbles
Room 2tt square 1.5 x 1.5? 2.3? n.d. andesite, basalt and quartz cobbles

*+ contiguous

LA 13376 1 Room 1 rectangular 1.5 x 1.1 1.7 n.d. basalt and quartzite cobbles

Lk 13373 1 Depression I circular 5.0 diam. 19.6 Md. n.d.

2 Depression 2 circular 7.0 diam. 38.4 n.d. Mrd.

3 Depression 3 circular 3.0 diam. 7.1 Md. n.d.

4 Depression 4 circular 3.0 diam. 7.1 M.d. n.d.

5 Depression 5 circular 3.0 diam. 7.1 M.d. n.d.

6 Depression 6 circular 3.0 diam. 7.1 nod. n.d.

LA 13379 1 Room 1 rectangular 1.6 x 1.4 3.2 0.4 basalt clasts and quartzite cobbles

LA 13380 1 Room I rectangular 2.8 % 1.7 4.5 0.9 basalt clasts and boulder

LA 13381 1 Room 1* square 2.0 % 2.0 4.0 basalt and andesite clasts
Room 2* square 2.0 x 2.0 4.0 M.d. basalt and andesite clasts

I contiguous

LA 13382 1 Room I rectangular 2.1 x 1.5 3.2 0.4 basalt clasts

LA 13383 3 Wall linear 21.0 -- n.d. basalt clasts

4 Bin? square 1.0 x 1.0 1.0 n.d. basalt slabs

LA 13384 1 Check dam linear 3.0 x 0.3 - nd. basalt clasts
Channel linear 16.0 x 1.0 - M.d. basalt clasts

L 13385 1 Rubble M.d. 6.0 x 6.0? Mrd. M.d. basalt clasts

LA 13386 1 Room 1 rectangular 2.0 x 1.5 3.0 M.d. basalt and andesite clasts

LA 13387 1 Room? rectangular 2.8 x 1.3 5.0 0.2 andesite cias

LA 13388 1 Room I rectangular 1.9 x 1.5 2.9 mnd. basalt clasts
Depression I circular 3.0 diam. 7.1 mrd. m.d.

Lk 13389 1 Room I square 2.8 x 2.8 7.8 0.7 basalt clasts
Room 2? rectangular 1.0 x 0.6 0.6 M.d. basalt clasts

LA 13390 1 Room 1 rectangular 3.2 x 2.0 6.4 0.5 elements and boulder
Room 2 rectangular 2.2 x 0.6 1.3 0.5 elements and boulder

2 Room 3t rectangular 23 x 2.0 4.6 M.d. basalt cfast and boulder
Room 4t rectangular 1.3 x 1.4 2.1 m.d. basalt clasts and boulder
t contiguous

LA 13391 1 Structures 1-7 square? 1.0 x 1.0 1.0 n.d. basalt clasts
Structure 8 rectangular 2.2 x 2.1 4.6 n.d. basalt clasts
Wall linear 4.0 - 1.8 basalt clasts

LA 13392 1 Room I square 1.7 x 1.7 2.9 0.8 basalt clasts and boulders

2 Room 2 L-shaped 2.0 x 1.8 3.6? 0.5 basalt clasts and boulders
Room 3 circular 1.4 diam. 2.2 0.6 basalt clasts and boulders

3 Room 4 oval 2.6 x 2.3 6.0 0.5 basalt clasts
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TABLE 1IL4.6 (con't)

SITE NO./ INTERIOR
PROV. NO. FEATURE SHAPE DMIENSIONS AREA HEIGHT CONSTRUCTION MATERIAL

LA 13398 1 Room Itt ephemeral 2.0 x 2.0 4.0 n.d. basalt clats

Room 2tt ephemeral 2.0 - 2.0 4.0 n.d. basalt clasts
+t contiguous

L. 13399 1 Wail semicircular 1.0 x 1.0 0.4 0.6 basalt clasts

LA 13340 1 Structure? U-shaped 1.3 % 1.0 1.5 0.4 basalt clasts

LA 13402 1 Room? square 4.0 - 4.0 16.0 0.3 basalt clasts

LA 13403 1 Room? L.shaped 2.4 % 1.7 4.1 n.d. basalt clasts

LA 13404 1 Room- square 2.0 - 2.0 4.0 n.d. masonry

Check dams n.d. n.d. n.d. n.d. n.d.

2 Retaining wall? linear 20.0 x 0.5 - n.d. basalt clasts

Wall linear 5.0 x 0.5 - n.d. basalt clasts

LA 13406 1 Pile of rocks semicircular 1.0 diam. 0.4 n.d. basalt clasts

Pile of rocks circular 1.0 diam. 0.8 n.d. basalt clasts

L- 13408 1 Room 1 square 2.5 x 2.5 6.3 n.d. basalt dasts and cobbles

Room 2 square 3.0 - 3.0 9.0 n.d. basalt clasts and cobbles

Room 3 rectangular 4.0 x ? n.d. n.d. basalt clasts

LA 13409 1 Room I rectangular 2.0 K 1.5 3.0 n.d. basalt clasts

Lk 13410 1 Room It square 1.6 x 1.6 2.5 0.3 basalt casts and boulder

Room 2t rectangular 2.5 x 2.2 5.5 0.3 basalt clasts and boulder

t contiguous
Check dan linear 7.0 x ? - n.d. n.d.

La 13466 1 Room I triangular 4.4 x 3.0 6.5 1.6 basalt clasts and boulders

LA 13347 1 Room 1 rectangular 1.3 x 1.2 1.7 0.8 basalt clasts

LA 13348 1 Room 1 rectangular 4.0 % 3.0 12.0 1.0 basalt and andesite clasts

LA 13349 1 Room 1 2.5 2.0 5.0 0.4 basalt clasts

LA 13450 1 Room 1 square 2.5 x 2.2 5.5 0.4 basalt and andesite clasts

LA 13451 1 A-frame square 2.5 x 2.5 6.3 1.5 juniper posts

- 2 Lean-to n.d. 2.8 x 2.3 6.0 1.5 juniper, brush and dirt

3 Corral rectangular 13.0 x 7.0 91.0 n.d. juniper poles and wire

LA 13452 1 Room I rectangular 3.0 x 2.5 6.3 0.4 tabular basalt clasts

LA 13453 1 Room It square 3.0 % 3.0 9.0 0.8 fanglomerate

Room 2t rectangular 4.1 % 3.5 14.3 0.8 fanglomerate

t contiguous

2 Room 3 rectangular 3.0 x 2.5 7.5 0.9 basalt, andesite boulders and casts

LA 13454 1 Room Itt square 1.5 x 1.5 2.3 0.4 basalt clasts

Room 2t+ square 1.5 % 1.5 2.3 0.4 basalt ciasts

tt contiguous

LA 13455 1 Room I rectangular 2.5 x 2.0 5.0 n.d. basalt clasts

2 Rubble ephemeral 2.0 x 0.5 n.d. n.d. basalt clasts

LA 13457 1 Room I rectangular 4.0 x 3.0 12.0 n.d. basalt dasts

LA 13458 1 Corral rectangular 10.0 % 7.0 70.0 1.5 juniper and barbed wire
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.7

CERAMIC FREQUENCES-PE.MENT POOL SURVEY

srTE NO./PROV. NO. SAMPLE SIZEt DENSITYtt CERAMIC TYPE BOWL OLLA TOTAL

Lk 5011 1 408 .0122 Galisteo BW
Unidentified G.P tGlaze A?) -
Preglaze utility - 2 5

LA. 5012 1 504 .0139 Corrugated - 3

Lk 5013 1 49 .0204 Unidentified G-P I - I
LA 5014 1 9 3.5560 Santa Fe B(W 10 -

Kawahe'e B/W I -

Unidentified white 1 -
Corrugated 3 12
Corrugated diagonal - I
Plain rough - 2 32

1AL5015 1 50 .0333 Santa Fe BfW I -

LA 9138 1. 2,3 a~d. mnd. Ceramics present - - n.d.
but not sampled

6 2200 .0001 Unidentified n.d. nd. 2

LA 9139 1 n.d. mnd. Historic ceramics present n4d. mnd. nd.
but not sampled

L-k 10110 2 168 .0298 Santa Fe B/W I -
Unidentified white 1 2
Clapboard - 1 5

L-k 12160 1 20 .1000 Carbon polychrome 1 1 2

L-%12161 1 18O .14414 Santa Fe B/W I -
Abiquiu BIG 2 -

Kotyiti G.P - I
Salinas red 1 -
Unidentified G-P - 2
Unidentified red I -
Posuge red 1 -

Carbon /red 1 1
Carbon polychrome 4 -
Plain smooth - 8
Plain striated - I
Polished brown - I
Corrugated - 1 26

Lk 12438 1 2600 .0035 Abiquiz BIG I -

SLuro G -P 1 -

Unidentified red - 3
Brown uility 2 - 9

LA 12440 1 9 [.7778 Santa Fe B/W 5 2
Wiyo B/W - 1(?
Unidentified G/R. I -
Clapboard - 2
Corrupated diagonal - 4
Gray utiity - 1 16

LA 12443 1 348 .0690 San Clemente G-P 5 -
Cieneguilia G/Y I
Unidentified G-P 4 5
Unidentified red 3
Plain smooth 4 - 24
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TABLE 111.4.7 (con't)

SITE NO./PROV. NO. SAM\%PLE SIZE DENSITY CERAMIC TYPE BOWL OLL. TOTAL

LA 12446 1 144 .0278 Unidentified red 1 -

Plain smooth 1 1
Polished brown - 1 4

LA 12447 1 25 .1200 Agua FriaG/R I -
Cieneguilla G-P I -
Black utility - 1 3

LA 12448 1.2, 3 1800 .0011 Agua FriaG/R I -
Unidentified G-P 1 - 2

LA 12452 1 8.3 .7229 Tewa polychrome 1 -
Unidentified redware 1 4 6

2 10.5 .4762 Unidentified G-P 4 -
Unidentified redware - 1 5

L- 12454 1 100 .1500 Agua FriaG/R I -
Cieneguilla G/Y 5 -
Unidentified G-P 4 -
Unidentified redware (Glaze F?) 4 -
Posugue red - 1 15

2 300 .0200 Unidentified G-P 1 -
Unidentified redware 4 -
Posuguc red - 1 6

LA 12461 1 78.5 .0255 Abiquiu B/G n.d. n.d.
San Clemente G-P n.d. n.d. 2

2 100 1.0000 Abiquiu B/ IG -
Bandelier B/G 2
Agua Fria G/R 1 -

San Clemente G-P -
Cieneguilla G-P 5 - 10

LX 12465 3 25 .0800 Unidentified utility - 2 2

LA 12466 1 50 .0400 Tewa red(?) n.d. n.d.
Carbon/white n.d. n.d. 2

LA 12469 1 50 .0800 San Lazaro G-P 3 -

Plain smooth - 1 4

LA 12470 1 25 .1200 Unidentified red - 3 3

' LA 12471 1 100 .0200 Unidentified n.d. nrd. 2

LA 12472 3 1625 .0056 Salinas red 1 -

Posugue red - 1
Corrugated - 2
Plain micaceous - I

Washboard micaceous - 3Unidentified utility - 1 9

LA 12478 1 126 .0159 Santa Fe B/W 2 - 2
LA 12479 1 400 .0025 Unidentified utility n.d. n.d. 1

LA 12481 1 520 .1769 Unidentified G-P I -
Unidentified plain 1 - 2

LA 12482 1 1150 .0078 Agua FriaG/R I -
Cieneguilla G-P I -
Unidentified G/Y - 4
Unidentified G-P - I
Unidentified utility 2 - 9

LA 12483 1 230 .0652 Aqua FriaG/R I -
San Clemente G-P I -
Unidentified G/Y 2 1
Unidentified red - I
Unidentified white I -
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TABLE 11L4.7 (con't)

SITE NO.PROV. NO. S,,lPLE SIZE DENSITY CERAMIC TYPE BOWL OLLA TOTAL

LA 12483 1 Plain smooth - I
(con't) Corrugated smudge - I

Washboard utility - 4
Corrugated diagonal - I
Unidentified utility - 1 15

LA 12486 1 130 .0308 Santa Fe B/W I -
Agua Fria G/R I -
Polished brown 2 - 4

LA 12489 1 60 .0333 Unidentified G-P 2 - 2

LA 12490 1 98 .0204 Unidentified utility 2. - 2

LA 12491 2 36 .0278 Corrugated diagonal I - I

LA 12496 1 1800 .0017 Santa Fe BIW 2 -

Unidentified G-P I - 3

LA 12503 1 200 .0050 Black utility - 1 1

LA 12507 1 15 .0667 Salinas red I - 1

LA, 12511 1 300 .0267 Santa Fe B/W 3 -
Wiyo B/W I -
San Clemente G-P I -
Corrugated - I
Ribbed - 1
Plain brown - 1 8

LA, 12512 1 250 .0440 Aqua FriaG/R 2 -
Cieneguilla G/Y 3 1
Unidentified G-P -
Unidentified red I -
Unidentified white 3 - 11

Lt 12513 1 20 .2000 Bandelier B/G
Unidentified G-P 2

LA 12514 1 36 .1667 Agua FriaG/R 1 -
San Clemente G-P 1 -
Cieneguilla G/Y I -
Unidentified G-P I -
Unidentified red 2 - 6

2 400 .0225 Wivo B(W 5 -.Agua Fria GiR I -
Puaray G-P 21?)
Unidentified red 1 - 9

LA 12517 1 4 .2500 LargoG-P 1" 1

2 12 .0833 Largo G-P I -

*0sae vessel

LA 12519 1 64 .0313 CienequillaG/Y I -

Unidentifiedwhite 1 -

LA 12522 1 9 .5556 Wiyo B/W 2 -
Cienellua GY 1 -
Largo G.P I -
Clapboard - 1 5

LA 12524 1 750 .0013 Unidentified G-P 1 I

KEY:
,t sample size in sq. meters
++ density - ceramics per sq. meter
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TABLE 111.4.8

CERAMIC FREQUENCIES -FLOOD CONTROL POOL SURVEY

SYTE NO./PROV. NO. SAMPLE SIZE + DENSITY+, CERL.\1IC TYPE BOWL OLLA TOTAL

LAk 3017 1 150 .0133 Kapo Black or
blackened Red/Buif 2

Lk 10114 1 9 .1111 Unidentified G-P

LA12158 1 35('- .0001 SantaFeBW
Unidentified utality -

LA 12162 1 1400 .0043 Unidentified GCR 2 -
Unidentified white I -
Carbon Polvchmme -
Plain Polished I -

L3 12163 3 6 .3334 Largo GY 4
Unidentified G/R -
Unidentified G-P

Lk 12172 1 36 .0556 Espinoso G-P -

Lk 12579 la 10 4.2000 Santa Fe BiW . -
Abiquiu B G 2
Agua Fna GIR -
Unidentified GiR 2
Unidentified red podish 7 4
Unidentified GiY - -

Smeared indented corrugated -
Plain UtiliV- 42

LA 12579 lb 10 5.3000 Gaisteo BiW -

Wivofl B/W
Abiquiu B/G
Aua Fria G I R
Unidentified G/R 4 4
Unidentified red 5
San Clemente G-P 2 -

Unidentified G-P 4

Unidentified red/yellow I -
Cienectia G/Y I -
Unidentified G/Y 3 5
Indented corrugated - I
Smeared indented corrugated - 2 53

LA 12393 2 500 .0020 Fspinoso G-P - I

LA 13012 1 1500 .0247 Abiquiu B/G 3 -
Agua Fria GfR 12I
San Clemente G-P 5 -
Cieneguilla G/Y 2 -
Unidentified G/R (Aqua Fria?) 1 -
Unidentified G/R 2 1
Unidentified G/Y 2 1
Unidentified G-P (San Clementel I
Unidentified red - I
Unidentified glaze - I
Plain smooth - 3
Corrugated - I
Blind indented -

LA 13014 1 16 .3125 Abiquiu B/G I
Aqua FriaGtR I -
LargoCGP G
Unidentified G/R 3 3
Unidentified GtY -

Unidentified glaze 2 3
Blind indented -
Smeared corrugated
Neck bonded -
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.8 (con't)

SITE NO.,'PROV. NO. SAMPLE SIZE DENSITY CERAMIC TYPE BOWL OLLA TOTAL

LA 13014 2 200 .1900 Abiquiu B/G 1 -
Aqua Fria GjR 3 -
Espinosa G-P 1 -
Unidentified G/R 10 11
Unidentified G/Y 6 -
Plain - 1
Blind indented 1 5 38

LA 13015 : 195 .0718 Espinoso G-P I -
Unidentified G/Y or G-P 7 4
Unidentified utility - 2 14

L O13018 1 120 .0250 Unidentified G/R (Glaze A?) I -
Blind indented - 2 3

Ls, 13019 1 200 .0100 Unidentified GiR - I
Unideitified G/Y I -
Plain - 1 3

L\ 3021 1 18 .5333 Bandelier B/G -
Unidentified G/R 1 6
Unidentified G/Y 3 3 15

LA 3022 1 1125 1.0000 Largo G/Y - 3*
Unidentified G/R I - 4

*sanle veuel

Lk 13024 1 450 .0155 Agua FriaG/R I -
Unidentified G/Y 2
Unidentified G-P 3 -
Unidentified plain - 1 7

L' 13027 1 9000 .0001 Bandelier BI/G n.d. nod. I

L\ 3028 1 7000 .0014 Laro G/Y I -

.., 13030 1 100 .1000 Agua FriaG/R 3*
Espinoso G-P 4t -
Unidentified G'R - 2
Unidentified G-P 1 - 10

*same vessel
t same vesselt

"k !331 1 4420 .0002 San Lazaro G-P 1 -

1..3 104-8 2 5700 .0005 Santa Fe B/W -
Unidentified G/Y - 2 3

Lk !3039 i 450 .0889 San Clemente G-P 2* -
Cienerilla G/Y 1 -
Cnenequilla G-P -
Largo !Y 1
Unidentified G/R - 5
Unidentified G/Y st -
Unidentified G-P 2 -
Unidentified glaze 14 3
Blind indented - 2
Unidentified utility - 1 40

.same vessel
t6 vessels represented

L 13040 1 250 .0080 Aqua FriaG/R I
Unidentified glaze - 1 2

LIL 13047 1 375 .0027 San Clemente G-P 1 -
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rABLE I4.8 (coan't)

SITE NO.iPROV. NO. SAMPLE SIZE DENSITY CERAMIC TYPE BOWL OLLX TOTAL

L-A 13049 1 130 .0933 Santa Fe B/W - 2
Abiquiu B/G 2" -
Largo G/Y 1 -
Unidentified G/R - 7t
Unidentified G/R (Glaze A?) 1 -
Unidentified G-P 1 - 14

'same vessel
15 sherds from same vessel

LX 13050 1 12 .0833 Aua FriaG/ I - I
LA 13054 1 n.d. n.d. Unidentified G/R - I

LX 13055 1 2 1.0000 Unidentified G/R (Glaze A?) -

Plain polished 1 - 2
5 108 .0185 Unidentified elaze (early-mid P-') 1 -

Unidentified glaze (historic?) - 1 2
LA 13056 2 30 .1000 Unidentified G-P - I

Unidentified glaze 2* - 3

*samne vessel

LA. 13057 1 9 .1111 Unidentified glaze - I 1

2 120 .0500 Unidentified G/R 2 2
Unidentified glaze - IPlain micaceous I - 6

LA 13058 1 6 1.0000 Santa Fe B/W 2 -
Unidentified mineral (historic?) - I
Unidentified utility - 3 6

2 400 .3000 Santa Fe BIW 2 -
Agua Fria G/R 1 2
Unidentified G/R - 4
Unidentified GIY 1 2 12

L, 13062 1 200 .0250 Aqua FriaG/R - I(n.d.)
CieneguiLla G-P - I
Unidentified G/Y - 3 5

LA 13064 1 45 .1333 CieneguillaG-P I I
Unidentified GIR - 2
Unidentified G/Y - I
Unidentified glaze - 1 6

2 13 .3077 Unidentified G/R n -
Unidentified G-P - 3 4

3 n.d. n.d. Ceramics prese-t b1t not sampled - - n.d.
4 n.d. rnd. Ceramics present but not sampled - - rod.

LA 13067 1 900 .0033 Unidentified G/R -
Unidentified G-P - 1 3

LA 13068 1 1500 .0033 Aqua FriaG/R 1 -
Largo G/Y I -
Unidentified G/R - I
Unidentified G-P - 2 5

L 13070 1 300 .0333 Aua FriaG/R I -
Espinoso G-P -
Unidentified GIR -
Unidentified G/Y -
Unidentified glaze 1 4 10
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.8 (con't)

SITE NO./PROV. NO. SAMPLE SIZE DENSITY CERAMIC TYPE BOWL OLLA TOTAL

LA 13070 2 80 1.2500 Agua Fria 1 2
Cieneguilla G/Y - I
Unidentified G/R - 2
Unidentified G-P - I
Unidentified glaze - 3 10

L4 13072 1 25 .2000 Unidentified G/R - 5 5

LA 13072 2 10 .5000 San Clemente G-P 2
Unidentified G/R 1 1Unidentified G/Y - 1 5

LA 13072 3 nrd. nd. ApuaFriaG/R 1 -

Unidentified G/R -
Unidentified G/Y - 2 7

LA 13074 1 420 .0143 Agua FriaG/R 3
Unidentified G/R (Glaze A?) - 2Unidentified glaze - 1 6

LA 13076 1 3 1.5000 Bandelier B/G 3 -
San Clemente G-P I -Espinoso G-P 3 *
Unidentified GiR (Glaze A?) 2 "1Blind indented corrugated 1 1 12

t2 sherds from same vessel2 4 1.2500 Aqua Fria G/R 1 -
Unidentified G/R 2 1
Glaze/white - 5

3 12 .4167 AguaFraG/R -
Unidentified G/R 1 -
Unidentified G/Y - 5

LA 13077 1 3500 .0006 Unidentified G/Y 1 -
Unidentified G-P - 2

LA 13078 1 400 .0175 Unidentified GIR - I
Unidentified G/Y - 4
Blind corTugated - 2 7

2 6 2.5000 Bandelier B/G 5 -
Lazgo G/Y I1 -
Espinoso G-P I -

Unidentied GY 3 1
Unid. G-P 2 1(?)Unidentified glaze - 1 15

LA 13079 1 2250 .0004 Agua FriaGIR I -

LA 13080 1 3000 .0060 Bandelier B/G 2 -Aqua Fri G/R 4 1
Espinos or San La.uo G-P I -
Unidentified G/R - 5
Unidentified G/Y I -
Unidentified G-P 2 -
Plain utility - 2 18

LA, 13082 1 16 .8125 Bandelier B/G 1 2
Unidentified GIR - 5
Unidentified G/Y 1 3
Unidentified G-P - 1 13

LA 13084 2 n.d. nod. Agua FraG/R 2 -
Unidentified G/R 5 1

LA 13086 2 24 .5000 Santa Fe B/W 2
Aqua Fria G IR - I
Espinoso G-P 2 -
Unidentified G/Y 2 -
Unidentified G-P I I
Unidentified glaze 1 1
Corrugated (P-111) - 1 12
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TABLE 1IL4.8 (con't)

SITE NO.;PROV. NO. SAMPLE SIZE DENSITY CERA.MIC TYPE BOWL OLLA TOTAL

LA 13086 3 912 .0011 Unidentified utility - I I

Lk 13290 1 n.d. n.d. Tewa red/buff 6* - 6
*all same vessel

LX, 13291 1 6 1.3333 Unidentified G-P 2
Puname polychrome - 2Carbon polychrome 2 2 8

4 4 1.2500 Puname Polychrome - 5* 3
*3 from same vessel

5 575 n.d. Unidentified GIR (Glaze A?!
present but not sampled n.d. n.d. n.d.

LX 13292 1 4500 .0022 Agua Fria G/R 1
Unidentified G/R 1 4
Unidentified G / Y
Unidentified G-P -
Plain n.d. n.d. 10

LA 13293 1 160 .0813 Bandelier B/G -
Agua Fria G/R
Unidentified GIR 1 5
Unidentified G-P - 4 13

LA 13294 1 400 .0275 Bandelier B/G 3*
San Clemente G-P 1 -
Espinoso G-P 1 -
Unidentified G/R 1 -
Unidentified G/Y 2 2Unidentified utility - 1 1

*sane vessel

LA 13296 1 875 .0046 Unidentified G/R -
Unidentified G/Y
Unidentified glaze I (spout or bottleneck)

LA 13300 1 25 .2000 Puaray G-P 5* - 3

02 sherds from same vessel

3 120 .0167 Bandelier BIG 2* - 2

*from same vessel

LA 13307 1 240 .0042 Santa Fe B/W -

LA 13308 1 90 .0111 Unidentified G/R - I 1

LA 13316 1 4 .5000 Blind indented corrupted 2 2

LA 13318 1 121 .0165 Agua FriaG/R I -
Unidentified plain utility _ 1 2

LA 13319 3 9 .1111 Unidentified glaze - 1 I

LA 13323 1 9 .1111 Plain utility - 1 1

LA 13324 1 60 .0333 Santa Fe B/W -

Unidentified G/R - 1 2
LA 13325 1 25 .2400 Unidentified G/R -

Unidentified G/sY2 -
Plain blind indented - 3 - 6

*211 same vessel

LA 13328 1 25 .1200 Agua Fria G/R -

Unidentified G/R - 2 3
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE L11.4.8 (con't)

SITE NO.(PROV. NO. SAMPLE SIZE DENSITY CERAMIC TYPE BOWL OLL TOTAL

Lk 13329 1 36 .0278 Glaze A(?) red 1 - 1

LA 13330 1 27 .0370 Unidentified G/Y 1 - 1

LA 13338 1 28 .3571 Santa Fe B/W 2 -
Unidentified G!R - 2
Indented corrugated - 6" 10

* same vessel

LA 13340 1 100 .0700 Santa Fe B3W 1 -
Unidentified G/Y I -
Unidentified G/R (Glaze A?) 2 1
Unidentified G/Y (Glaze A) 1 -
Unidentified G-P (Glaze C) -
Ribbed - 1 8

Lk 13342 1 9 .3333 Agua FriaG/R 3 - 3

LA, 13344 1 375 .0027 Unidentified n.d. n.d. I

LA 13347 1 36 .1111 Agua FriaGiR 4 - 4

LA 13355 1 160 .0063 Santa Fe B/W 1 - 1

LA 13356 1 240 .0542 Santa Fe B/W I -
Agua Fria G/R - 1
Indented corrugated - 9
Blind indented corrugated - 2 13

Lk 13359 1 150 n.d. Santa Fe B/W n.d. n.d. n.d.

Lk 13365 1 9 .4444 Unidentified carbon white 3 -
Plain utility - 1 4

LA 13368 1 12 .3333 Bandelier B/G 3 -
Glaze red (A) 1 - 4

LA 13370 3 nod. nd. Unidentified buff - I 1

L4 13374 1 8 1.6250 Santa Fe B/W 7 1
Bandeier B/G 3 -
Blind indented corrugated - 2 13

LA 13375 1 64 .0761 SantaFe B/W 3 -
Corrugated - 2 5

SL- 13376 1 100 .0700 San Lazaro G-P 7* - 7

"6 sherds same vessel
LA 13379 1 100 .0200 Unidentified G-P (Glaze C-E) 2 - 2

LA 13381 1 49 .0816 Carbon/white
(Ogopoge Poiychrome?) 4 - 4

LA 13382 1 25 .0400 Unidentified n.d. nd. I

LA 13390 1 and 2 2275 0022 Agua Fria G/R 2 -
Espinoso G-P -
Unidentified glaze 1 1 5

LA 13391 1 4 2.0000 Historic plain, intersmoothed - 8 8

LA 13392 1 n.d. nmd. Agua Fria G/R 1
Espinosa G-P -
Unidentified GIY 1 1 5

L- 13393 1 n.d. nrd. Unidentified G/Y - 1 1

LA 13396 1 225 .1778 Unidentified G-P (Glaze C-E) - 40 40
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TABLE UL4.8 (con't)

SITE NO./PROV. NO. SAMPLE SIZE DENSITY CERAMIC TYPE BOWL OLLA TOTAL

LA, 13398 1 100 .0200 Agua FriaG/R 2 - 2

LN 13400 1 25 .0800 Unid. white 1
Plain smooth 1 - 2

LA 13401 1 100 .2000 Unidentified GIR 5 -Unidentified G-P 15 - 20

LA 13403 1 49 .1020 Abiquiu B/G I -
Agua Fria G/R I -
Unidentified G/R 2 - 4

LA 13404 1 100 .0200 Unidentified G/Y 2 - 2

LA 13406 1 300 1.0067 Espinoso G-P 1 -
Unidentified G-P - 2

LA 13408 1 450 .0133 Agua FriaG/R - 6* 6

all same vessel

LA 13409 1 9 .8889 Santa Fe BiW 2 -
Unidentified white wares 3*
Carbon polychrome - 30* 8

2 from the same vessel
**3 sherds from the same pot

LA 13410 1 250 .0280 Santa Fe BiW 3-
Abiquiu B(G 1
Unidentified white ware - 1
Blind indented corrugated - 2 7

*same vessel

LA 13454 1 100 .0200 Agua FriaG/R 1 1 2

LA 13455 2 6 2.0000 Unidentified G-P 3 - 3

LA 13457 1 39 n.d. Ceramics present n.d. n.d. n.d.
but not sampled
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.9

LITHIC MATERIAL AND REDUCTION VARIABILITY
PERMANENT POOL SURVEY

MArERIAL VARLIABILITY REDUCTION VARIABILITY
(All Artdacts) (Debitage, Core and Hammcrstones)

OBSIDIAN BASALT CHERT CHALCED OTHER p

z~ z ~ .

Lk 5011 1 5 2 - 8 - 15 3 1 - I I 2 3 3 --

Ik 5012 1 8 1 - 9 1 19 2 5 1 1- ----- 3 5 1 - -

L-k 5014 2 0 5 -- 16 1 7 3 3 2-- ------

LA. 5015 1 3 1 1-- 5 - 3--- i - 1- - - - -- -

Lkl11 1 - - - 1- 1------ - - -- I-

4 - 1 1--------- - --

Lk IU111 2 2 8 6 1 2 19 - 2 3 4 1 5 I - - I

4 - I 1--- 11---- - - -- -

LA12161 1 4 8 8 2 4 26 3 1 2 2 2 5 1 1 - i 2

LA 12436 1 2 13 7 - 1 23 - 2- 4 8 1 3 4-- --- - --

LA 12439 1 5 16 3 1 - 25 3 2 - 10 5 - 3 -- - - - --

LA 12440 1 - 10 9 - - 19 - - 6 3 - 3 3 1I - ---- -

L4L12442 1 23 7 4-- 34 3 20 - 3 4 - 1 3- - -----

LA 12443 1 3 2 2 - - 7 2 - 6 9 1 - 2- - -----

LA 12444 1 4 12- -- 16 2 2 - 6 4------ - - --

LA 12445 1 5 17 1-- 23 2 3 - 6 8 --- ------

. LA 12446 1 - 10 10 7 1 2---------

LA 12447 2 4 9 7 - - 20 3 1 - 8 2 4 1 ------

L4 12448 1 2 25 3 1 1 32 - I - 12 11 2 2 1 - I -

LA 12450 1 1 11 - - - 12 - I - 3 8----------

LA 12451 1 - I -I- -------------

Lk12452 1 9 11 7 1 - 28 8 1 - 8 3 - 5 2 1 -

2 3 20 8 - - 31 2 1 - 7 13 - 4 3 1- - ----

LA 12454 1 - 12 - 1 1 14 - - - 6 5 1 1 -

2 3 12 2 - - 17 3 - - 7 1 1 - 2- - -----

LA12455 1 - 16 4 1 2 23 - 8 3 - 1 2 1 - 1-- 2- -

2 1 4- 2 7 - - I -

LA 12456 1 -10- 1 1 12 64 - - - -- - 1 - -

3 - - --- ---- - -- - - -

4 2 8 2 4- 16 1 1- 4 1 1 2 1 2 1 --
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TABLE IL4.9 (mn'tJ

MATERIAL VARIABILITY REDUCTION VARIABILITY
(A2 Artifacts) (Debitage, Cores and Hammcntones)

OBSIDIAN BASALT CHERT CHALCED OTHER

LA 12457 1 - 2 2 I

LA 12459 1 - 15 - 1 - 16 4 7 I -

L- 12460 1 6 3 -9 5 1 - I 1

2 12 12 - 25 9 2 - 8 3 1 - I

-- 4 4-

LA 12461 2 4 9 5 3 - - - -- - - -

LA 12462 11 - - I - - - 4 1- -- - --

L.-V12463 1 3 8 3 1 20 8 - - 2 3 1 3 - 1

LA12465 4 6 2 - - 9 1 - - 5 1 - - -- -- - --

LA12466 1 1 13 1 - - 16 - - 0 3 - - I - I

LA12468 1 3 11 4 - 1 8 - 6 2 - 2 3 ---- - -

2 '. 5 4 1 2 2I3I -I - - - - -

LA 12469 1 1--- I - - -------- - --

Lk12472 1 2 1 - - 4 1 - - I

3S 12 6 - 2 - 20 6 5 - 2 3 , --5 I I-

LA 124741 I - -I I - - --------

L412473 1 4 6 - 1 2 13 2 1 1 4 -I - I-- - - I-

LA12419 1 3 4 5 - 1 2 2 - I I - 1 2 - 3- -- --- -

ShLA 12480 1 - -I 2 - - -- --

LA 12481 1 11 13 1 10 2 37 6 ,5 - 7 4 1 1 3 6 - 1

!2 21 14 - 9 - 44 13 6 2 5 6 - - - - 3 5 - - - -

3 52 7 1 7 - - 17 I 2 2 1 --- 3 --

LA12482 1 17 1 9 2 38 2 6 -- 5 7 1 1 - - 1 6 1- ---

LA12483 1 3 6 7 - 1 17 1 1 1 2 1 - 5 2 1--- - - -

L%12485 1 2 5 - 8 - 1 1 1 - 1 2 2 5 1 - -

LA12486 1 4 1 37 4 - - 6 9 1 4 8 - - I- - ---

LA12489 1 4 2 4 - 1 11 1 - - - 1 - - - 1 -

LA 12490 1 - 10 4 - 17 4 5 - - 4 

Lk 12491 1 1 1312 1 I - I I 1 3 -- 1 -

L-k12494 1 5 15 9 8 1 38 2 1 - 6 6 - 2 7 - 2 6 1

LA 12495 1 2 15 8 1 1 25 1 1 - 1 5 2 2 3 1 - I --
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 1L4.9 (con't)

MATERIAL VARIABILITY REDUCTION VARIABILTY
(All Artifacts) (Debitage, Cores and Hamme.-atones)

OBSIDIAN BASALT CHERT CHALCED OTHER

fTH0

L- 12499 2 12 6 5 A 25 84 - 4 2 -

2 - -- - -

L.. 12502 1 3 -1 11 1 - 3 2 - - I - - 2

LA 12503 0 5 5 1 21 5 5 - 3 - 3 - - -
L-% 12508 1 4 I 4 - - .6 1 3 - 8 8 2 .2 2 -
Lk 1 - 7- - - - - - - -

LA 12511 1 1 8 12 - 1 I - 5 2 - 5 6 1 -

LA 12512 1 2 27 21 5 - 55 1 - 1 15 12 - 5 10 6 3 2 - - - -

LA 12513 1 1 3 19 5 2 35 - I - 4 :3 - 10 8 1 5 -

LA 12514 1 1 4 7 - 3 15 - 1 - 1 2 1 1 6 - - - -_--.

LA12517 19 4 t1 3 16 - - 2 2 - - I - 6 - - -

2 1 2 3 - 5 8 - - 4 I . .- 3-

L -2513 -4 4 5 13 1 3 - -3 1 - 2 3 - ------
LA12519 1  1 3 4 1 9 1 1 - 1 3 - I -

LA 12520 I 6 7 16 - 1 4 - - 5 - -----

LA12521 1 4 - 2 3 1 2 2 - - - - I 2 - 2 1 - - 1 -

LA 1252 1 2 IS 5 1- 2 3 1 - 13 4 1 8 1 5 - - 1 -

L 12524 1 2- - - - - -

LA 1.525 1 1 31 1 9 - - 1 3 1 - - -

*sample from entire site
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TABLE UL4.10

STONE TOOL USAGE: PERMANENT POOL SURVEY

N~ -.

I.,k 5011 1 408.0 15 0.037 n.d. 10 nd. I - 3 -1

LA 5012 1 504.0 19 0.038 nd. 12 n.d. 3 2 - 2 ------

L..V 3 014 2 9.0 16 1.778 n.d. 13 nmd. - - - - 3 - - - - - - - -

LA 5015 1 30.0 5 0.167 nd. 2 n.d. -1 - 2 - - - - - -

Lk 10110 1 45.0 1 0.022 - -

4 3.2 1 0.313 100% I - - I

LA 10111 2 168.0 19 0.113 42?v 13 5 - 2 - 1 a8

4 875.0 1 0.001 0% -

LA 12161 1 180.0 26 0.144 ad. 16 n.d. 3 - I I 1I 2 - I I I

Lk 12436 1 4.0 23 5.750 -9% 19 8 2 - - I

L- 12439 1 9.0 25 2.78 16% 20 3 1- 1 - - 4

LA 12440 1 9.0 19 2.111 58% 15 0 2 - I - 10 - 1 - -

LA 12442 18.0 34 .89 71% 24 24 0 - 24

LA 12443 1 18.0 21 1.167 10% 18 2 2 I - 2

LA 12444 1 7.0 16 2.286 19% 10 1 2 - -

LA 12445 1 731.0 23 0.031 5'.f 14 9 3 --- 3 --- 9 2 - I -

L 1244 1 144.0 10 0.09 0 8 -- - - - 6 --

:LA12447 2 5.0 20 4.000 2% 16 4 2 1 1 - 5--,LA12+48 1 4.0 32 8.000 31% 28 9 1 - I 2 - I0

J.LA 12450 1 25.0 12 0.480 33% 5 4 - - - - 7 - - - 4 - - - -

LA 12451 1 17.5 1 0.057 100% -1-4-1 -- -- -

LA 12452 1 .2 28 .415 25% 23 7 2 --- - 7

2 0.5 1 .952 19% 28 6 1 --- - I - 6

LA 12454 1 100.0 14 0.140 21% 11 2 --- 1 - 2 1

2 00.0 17 0.057 59% 12 7 1 I - 7 - -

LA 12455 1 140.0 23 0.164 4% 16 5 1 -- ----- - - - - - -

2 46.0 7 0.146 71% - I - - 1 1 2 - 3 --- 2

LA 12456 1 11.0 12 1.091 67% 10 8 2 - - - - - - 1 8 - - - -

3 76.0 1 0.028 1 0%- --1----

4 7.0 16 2.285 56% 9 7 2 2 - - 3- 9 -- -

LA 12457 1 16.0 2 0.125 100% 1 - - - - - 1 - -

LA 12459 1 21.0 16 0.762 31% 12 1 2 -- - - 2 3 - -

505264 -

LA1441 40 2l 800 31%. 28 1 - -- 2 1 - - " --

2 - 105 3 .5 9 2 I -I6 -I- -



111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.10 (con't)

zn
; . 0 .

- i

'41~: Z Z

LA. 12+60 1 9.0 9 1.000 1 I% 5 I 1 - - 1

2 250.0 25 0.100 24 S 5 4 - - 1 - 6 - -

LA 12460 0 _ 4 - 100% .- - 2 - - 2 -

LA 12461 2 4.0 IS 4.500 5 06 12 8 4 - - I I1 9 - - - -
LA 12462 1 400.0 1 0.003 10- -

LA 12463 1 12.0 20 1.667 ." 13 1 1 - - 1 2 - 1 1 3 -I
LL 12465 4 3.0 9 3.000 22 9 2 -2

LA 12460 1 9.0 16 2.000 13% 14 2 1 - I - 2

LA 12468 1 25.0 19 0.160 26% 12 1 1 - - 2 2 -3 - - 1

2 25.0 1 1 0.440 272 6 I 2 1 - 2 - 3 2

LA 12469 1 50.0 1 0.020 100% 1 - - - - - 9 - -

LA 12472 1 2.0 4 0.160 nd. 3 n.d.- - -I - - -

3 1625.0 20 0.012 nd. 13 1d. 3 - - 1 2 -1 -

LA 1247 4 375.0 9 0.003 10% 9

LA 12478 1 126.0 13 0.103 n1d. 5 - 1d. 4 1 - 2 1

LA 12479 1 400.0 18 0.045 n.d. 13 n.d. 2 1 2 - - 1

L2 12480 1 36.0 2 0.056 nd. 2 nd - - - 2 - - - 3 - - -

LA 12481 1 5.0.0 37 0.071 1-d. 24 nd. 2 1 1 - 5 - 2 -- 2 - I1 -
LA 12481 2 500.0 44 0.088 n.d. 29 n.d. 9 1 ---- 2 - I - - 2 1

3 250.0 67 0.268 n.d. 46 n.d. 4 I 13 - 2 - - - I -

LA 12482 1 150.0 38 0.033 11- - -- -. - ---1 3 2 1 1 4 1 1 - 3

L- 12483 1 230.0 17 0.074 n.d. 14 n.d. 4--- 1 2 - I --

LA 12485 1 12.0 15 1.250 n.d. 1 n.d. 2 - - - 2 - - - - - - -

LA 12486 1 130.0 37 0.285 n.d. 26 nA. 3 -. .. ..3 2 1 - 2 - 2

Lk 12489 1 60.0 11 0.183 n.d. n.d. 2 - 1 - 5- 2- 2 - -

LA 12490 1 98.0 17 0.173 n.d. 12 n.d. 9 1 - - - - 1-1 3 -- 2

LA 12491 2 36.0 12 0.333 n.d. 10 6.d. - -- 1 1 -

LA 12494 1 9.0 38 4.222 24d 24f 28 4 1 - 2 4 2 - 1 9 1 1 - -

LA 12495 1 9.0 25 2.778 40 15 6 1 - - - -2 - 3 3 9 1

LA 12496 1 9.0 32 3.5 6 25% 14 5 7 1 - 1 7 - I 1 8
LA 12499 2 8.0 25 3.125 32% 20 8 I - - - - 2 - - - -

-44 - 100 1 00 . - - 4 - - - - - 4 - - -

LA 12502 1 1750.0 11 0.006 n.d. 5 n.d. 3 3
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TABLE UL4.10 (con't)

LL 12503 1 200.0 21 0.105 n.d 10 rd. 3 - 1 - 6 - -

LA 12508 1 900.0 26 0.029 35% 19 9 1 4 - 2 - 9L 12509 2 25.0 75 3.000 100% - -75

LA 12511 1 2S.0 22 0.7S6 327 20 6 I - 6 I

L-L 12512 1 15.0 55 3.667 531a 42 29 - - - - -

LA 12513 1 20.0 35 1.750 26% 29 4' 2 - - - I I - 7 - - 1 1
LA 12514 1 36.0 15 0.417 33% 11 - - 1 1 4 -

LA 12517 1 4.0 16 4.000 n.d. 16 n.d -- - - - - -

2 16.0 5 0.313 20% 3 - Ii - I -

LA 12518 1 49.0 13 0.265 n.d. 13 n.d - - - - -

LA 12519 1 64.0 9 0.141 33% 9 3 - -2 - - -

L4 125209 64.0 16 0.250 440% 12 -2 2 --

LA 12521 1 450.0 11 0.024 36% 9 3 - I- -- 3-6 - -

Lk 125.22 2 9.0 353.56 n.d. 2 5d. --- 3 - 2 - -

LA 12524 5 750.0 3 0.004 67% - - I -- - I - I

Lk 12525 4 875.0 19 0.022 47% 12 6 2 - - - 2 9- -

sample from entire
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.11

FLOOD CONTROL POOL SURVEY
LITHIC MATERIAL VARIABILITY -ALL ARTIFACTS

OBSIDIAN BASALT CHERT CHALCEDONY OTHER

S- ~ z - -

-j - TOTALSYTE.NO./PROV. NO. .- c = - z RT
.~~~ ~ -2 z - -z5 ARTIFACTlS

LA 10114 1 5 1 - 2 - - - 2 - - - - 12

LA 11591 1 - - - 55 -- - - - - - - - - - 55

-23-- - - - - - - - - - 23

3 - - - 33-- - - - - - - - - - 33

Lk 11592 2 - - 61 - - 12-- 8 -- 1 82

L4 12158 I - 2 - 24-- 4 - 2 7 2 - I - - 42

LA 12162 1 7 - - I I - 3 - - 2 - 1 17

LA 12163 1 12 - - - - - I - - - - 13

2 46 2- - - - - - 49

3 6 1 - 12 3 1 - - - - 23

4 24- - - 1 1- - 26

LA 12172 1 2 - - - - 1 - 2 - 3 - 2 11

LA 12579 1 5 - - 30- 3 5 - 5 - - - - - 50

2 17-- 95 - 6 10 - - 12 -1 141

LIL 1293 1 - - - 21- 1 1-- 4 2 - 29

2 - - - 20 - - 1 22

3 - - - 13 11-- - - - 24
LA 13010 I - - - 124 -126

L4. 13012 1 6-- 29 -- 14 - - 10 8 - 6 - - 73

L% 13014 1 3-- 5 - 5 - 2 2 1 - 1 19

2 1 2 1 14-- 3 - - 3 22

Lk 13015 1 1 - - 38-- 15 - 1 5-- 1 - 2 63

LA 13016 1 19 - - 143 - - 15 - 10 15 9 - 2 213

L.A 13018 1 - -- s15 - - - - 1 18

LA 13019 ta 18 -- 30 -- 58 - - 61

lb 33 5 - 7 - - - 2 1 - 1 49

L.% 13020 1 1 - - 19 - - - 3 - - I - 24
LA 13021 i - - - - - 0

Lk 13022 1 46 9 3 50 - 1 1 - 10 21 -3 - 2 146

LA 13023 1 1-- 6 - - 2 -- - - - - - 10

2 9-- 4 - 1 3 - 1 5 - - - 23

- - 1 -- - - - - 6
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TABLE 1114.11 (con't)

OBSIDLAN BASALT CHERT CHALCEDONY )THER

SITE NO. 1PROV. NO.- z4 z z~=Z. .\J1~

LA 13024 1 - - - 51 -- 3 4 - -4

LA 13025 1 15 -- 40 5 -- 

LA 13026 1 3 - 33 -2-- -

2 - - - 20 - - 2 1

L4 13027 la 14 1 - 9 - - 1 10

lb 2 - - 12 - - 1 9

LA. 13023 1 3 1 - 141 2 - 23 2-

Lk 13029 1 - 1 -I -2 1

2 21 -- - - -

3 7 7165 -" - -,-

Lk 13030 " 11 8 - 4 - -

L\ 13031 Ia 23 - - -1

lb 20 2 - 2 -- - - -

2 - - - - - - 1-

L-k 13033 1 - - 1 1 _ -

Lk 13034 1 - - - - - -

2 ---

LA 13035 la 20-- 54 -2 2 3 1-

lb 42 13 - 2" - 3 -

Ll 13036 1 14 2 - 63 - 4- 1 - -*4 L-\ 13037 1 - - - 68 -- -

a 38 --

LX 13038 1 1 37 - - 10-

2 , -. - - - - I -

LA 13039 1 8 1 - 76 -- - 6 14

LA 13040 1 41 3 - 81 - - 2 - 3

LA 13041 I - - - 300 - - - 1 7

LA 13043 la - - - 109 - - - - .

lb - - - 100 - - -

LA 13044 1 - - - 28 - - - 3

Lk 13045 1 - _-

LA 13046 1 1 - - 1 2 - -

L- 13047 1 7-- 6 -8-
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE UL4.11 (con't)

OBSIDIAN BASALT CHERT CHALCEDONY OTHER

- - - -
., - -TOTAL

SITE NO./PROV. NO. Z i .2 z " .Z z "= " ..-Z ARTIFACTS

LA 13048 1 1 -- 38 -1 - - 2 42

LA 13049 1 8 -- 32 -- 12- 5 21 79

2 - - - - - - 1 1 2

LI 130 8-- 2 - - 4 2 -- - - - 16

Lk 13052 3 - - - 61 - - - 1-- - - - 62

Ll 13053 1 2 - 5 - - - 4 - - - - - 61

2 - - - 28 -- - - - - - - - - - 28
L-_ 13054 i 5 - -6 - - - 2 -- 14

LA 13055 1 3 - - 9 - 2 - - - - 15

S 1- - 10 11

3 4 - - 7 - - - 12

4 - - - 13 - - - - - - 13

5 12 - 16 -- - - - - - - - - - 28

6 1 - - 13 - - - - - - - - - 14

LA 13056 1 1 - - 9-- 6 - 5 65- 1 - 1 84

2 8 1 - 2 2 - 2-- 1 5 - - - - 39

LA 13057 - - - 24 - - - - - - - 24

LA 13058 1 4 46 -- 7 - - 4-- - - - 61

- - - 57 - - 2-- - - 1- 1 68

LAk 13060 1 - - - 85 - - - 6-- - - - 91

LA 13061 1 - - - 9-- - - - - - - 9

Lk 13062 1 - 19 - - 3 24

LA, 13063 I - - - - - - - - - - - 7

LA 13064 1 19 - - - 2 -- - - - 21

- - 23 -- 3 - - - 26

LA 13066 1 22 -- - - - - 24

LA 13067 1 4 25-- 7 - - - - 36

I- - - - - - - 2 3

L. 13068 1 - - - 23 - - 3 - - - 26

LA 13070 1 - - - 24 - - - - - - - - - - - 24

LA 13072 1 - - - 26 - - - - - - 27

2 7 7

3 11 - - I - - - - - - 12

L'L 13073 1 - 2 2
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TABLE 1L4.11 (con't)

OBSMWIAN BASALT CHERT CHALCEDONY OTHER

SITEN /VN "514 -- TOTAL
SENO./PR..NO. z z - Z ARTIFACTS

L4 13074 1 35 - - - - - - - 1- 1 37

LA 13076 1 2 31 - - - L - - - 34

2 - - - 12 -- - - - - - - 12

3 - - -19 - - - - - - - 19

Lk 13077 1 16 4- 22 -- 1 6 4 -1 54

LA 13078 1 - - - 52 - - - 1 - - 53

2 72 1 6 - - - - 79

LA 13080 1 3-- 26 -- 1 30

LA 13081 1 1 - - - - - - - - 1

LA 13082 1 1 - - 47 - - - - 50

LA 13083 1 2 - - - - 3

L.A 13084 2 - - - 18 - - - - - - - - - 18

LA 13085 1 5 9 3 - 1 - - - 22

LA 13086 1 - - - 28 - - - - - - - - - 28

2 2 25 -- 1-28

3 - - - 26 - - - 28

LA 13291 - - - - - - II

LA 13292 1 3-- 39 - - - - - 43

LA 131293 1 - - - 12 - -I - - - 14

LA 13294 1 - - - 27 -- 4-- - - - - - - 31

LA 13295 1 1 8-- - - 9

LA 13296 1 - - - 12 -- - - - - - - - - 13

L-% 13297 1 - - - 1-- - - - - - - - - - 1

LA 13098 1 9-- 2 - - 1 14

- LA 13300 1 3 2 - 9 - - - - - 14

3 4 1 - 21 - 1 4 -- - -l1-- 33
4 - - -- -

LA 13302 1 - - - 57 - - - - - - 57

LA 13307 1 16 4 - 5 - - - - - - - - - - - 25

LA 13308 1 7 - - 89 - 1 9 - 2 2 - - - 110

LA 1 1 - - - - - - - - - - -

LA 13312 1 13 - 1 6 - - -- I 22

3 - - - - - - - - - 1
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DAITA

TABLE 111.4.11 (con't)

OBSIDLN BASALT CHERT CHALCEDONY OTHER

- - TOTAL
srrE NO.iPROV. NO. .- - -- . z - z = - ARTIFACTS

LA 13313 1 - - - 17 - - - - - - - - - 17

LA 13316 1 -11 - - 2

Lk 13318 1 1-- 19 1 - - - - - - 22

LA 13321 1 24 -- 12 - 1 5 - 2 - - - 44

LA 13323 1-- 2-- I-- - - - - - - 4

LA 13324 1 1-- 4 - 2 1 2 - - 11

LA 13325 1 - - - 1-- - 2 - - - 3

LA 13330 1 2-- 12-- - I - - 15

LA 13338 1 3-- 5- - 2 - 2 4 - - 1 17

L4 13340 1 3-- 14 - 1 5 - - 2 1 - 2 28

LA 13342 1 1-- 15-- 36 - 4 25-- 2 - 1 4

LA 13343 1 - - - 15-- - - - - - - -- 1 16

LA 13344 1 -- - 4-- 4 - 7 4 - - 6 - 1 26

L-k 13345 1 1-- -- - - 1 4 - - 2 - - 9

LA 13347 1 1 - - 6 - - 1 - - 4 - - I - - 13

LA 13348 1 4 - - 78 - - 6 - - 18 - - - - 5 111

LA13349 1 3 - 11 - - - 3 -- - - - 17

LX 13350 la - - - 33 - - - 1-- - - - 34

lb - - - - - - , - - - - - - - - 2

LA 13351 I - - - 15 -- - - 2 - - - - - 17

LA 13352 1 - - - 16 - - 5 - 2 6-- - - 7 36

LA 13353 I - - - 2-- 2 - - - 1-- 5

!9LA 13354 1 1 - - 3 - 2 3 9

SLA 13356 1 1 - - 2 -- 7 - 1 7 -- 1 19

LA 13358 1 - - I-- 6-- 3 1 - - 19

LA 13359 1 2-- 16 1 - 1 20

LA
, 13362 1 3 1-- -2 3 - - 4 13

Lk13365 1 - - - - 16 - 2 9 11 - 4 42

Lk 13370 6 2 1- - 4 4 2 - - - - 21

LA 13374 1 1 1 - 1 2 - 9 4 - - I - 2 21

LA 13375 1 1 3 -- 3 -- 2 2 - - - 1 12

LA 13376 1 3 - I - 3 5 2- - - - 14
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TABLE 1ll4.11 (con't)

OBSIDIAN BASALT CHERT CHALCEDONY OTHER

c 2 f TOTAL
SITENO.PROV.NO. z Z - Z .z Z ARTIFACTS

L413379 1 1 - 1 1 - 2 2 1 - 3 - - 11

L.13380 1 5 -- 1 4-- 2 5 - 5 - 3 25

LA13381 I - - 4 - - 1 - - 11

LA 13393 2 2 1 5 - - 11 5 - - - - 24

LA13385 1 5 - - 14 -- 1 - 2 44- - - - 40

L.b13386 1 3 - - 11 - 1 5 - 2 1 - - - - 2 25

LA 13388 1 6 - 2 10 - - 5 11 - - - 3 37

L\ 13392 1 2 - - 11 - 1 1 - 2 - - 18

Lk 13393 1 2 - - 121 11 - - 24 12 - 2 - 7 179

Lk 13394 1 - - - 39 - - - - - - 40

LA 13395 1 - - - 42 1 43

2 - - - 29 - - - - - - - 29

Lk 13396 1 1 14 -4 4 - 2 26

L.k 13398 1 - - - 3 - - - - - - - 3

LA 13400 2 1 - - 8 6 - 15

LA 13401 1 - - - 15- - - - - 17

LA 13402 1 - - - 19 -- 20

LA 13403 1 - - - 17 - - - 17

LA 13404 1 - - - 13 - - - - - - - - - 13

LA 13405 1 - 13 - - - - - - - - 13

L-k 13408 2 - - - 20 - - - - - - - - 3 23

L4 13409 1 - - - - - - 2- - - 2 - 4

SLA 13410 1 2 2 - I-- 2 - - 1 5 - l - - 14

LA 13449 1 - - - I-- 2 - 1 3-- - 7

LA 13450 1 - - - - - 25 -- 5 3-- 1 - 5 45

LA 13452 1 3 - - 15 - 1 8 - - 6-- 1 - - 34

LA 13453 2 3 - - 2 - - - 5 14 6 - 3 - - 33

LA 13454 1 1 - - 21-- 2 - - - - - - 24

LA 13455 1 - - - 16-- - - - - - - - - - 16

LA 13455 2 1 - - 7 - - - -

LA 13457 1 2 - - 13 - - - - - 15

" sample from entire site
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

qv10.L ~~-~N c

S3NO.LS'1TPlV'H

iaioo

3 xuoo. Ii I- -

- -~o ON -.

X~uO3 ON I 1 TA
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Slo r- N e r-~ 0 W. -0

x~O m - - - 3 *.0 ~ ~ j c,-

s=00~~HI

SzZO 4 i I I

XaUO3 ON - - -I
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XUO 0. - n re
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111.4 SURVEY Of COCITI RESERVOIR: PRESENTATION OF SURVEY DATA
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Salo!)

xao
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

IV 0 = r. -" -r -r = -r f- t.. = -4 'n n .. =

.a
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>. 'cuo:)

X23O3
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1Y11 ~ - ~J~g~j -- --w
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTAXTION OF SURVEY DAkTA
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J. V. BIELL.\ and R. C. LI\11%1 .

rABLE 111.4.113

STONE TOOL USAGE: ILO)D CON rROL PO)OL ,I R, I

2: - .---

2: ,. ,- - -" N, - -. - -

S- -Z. " - - - - - "" -, - .. -- =

.10114 1 9 12 1.33 3: ' 4

L 11591 1 i3 35 4.23 24S 30 13 2 ,4

- 5 23 4.60 35-7 12 3 - 2

4 33 3.25 i5% 15 5 1

Lk11 92 2 1 S 2. .0 21' ,  
'"3 ! 117

._ , .158 1 30 2 1.40 16", ". -

Lk12162 1 30 17 0.57 18, 7 -

L-\ 12163 1 0 13 a~a 15% N 2 - - -

2 115 49 0,43 13 19 1 4 i

3 3 23 a.4. 35J 5 2 1 - -

.4 5 1.04 9 4

1,2172 1 36 11 0.31 7 2

. 71259 l 0 s 30 .0 _-- 6 11 -. -

- ,0 141 14.10 23% i 32 1 14 - "

L, 12393 1 32 2,9 0.91 3.% 16 '0 - 2 --

2 40 22 0.55 3 10 N - - ,

3 105 24 0.23 33% II 4 2 - 2 - ; -"

L\ 13010 1 240 !26 0.52 76', t , --

SL\ 1301. 1500 73 0.5 29% 44 18 - 4 -2 - _,"

LX 13014 i 16 1 :19 .... 12 i -

2 0 22 0.55 59%, 3 13 - - - - - - - 12

Lk 13015 195 i3 0.32 43 19 -- -

L-4 13016 1 ioo0 213 0.27 31-% 122 66 9 4- - - - 66 -

T -13013 1 120 13 0.15 3 9" 1) 7 - -- -

L\1 3019 Ia 300 51 5.29 167, 43 13 1 1 - - - - 0 -1 -

lb 300 49 0.15 33- 29 14 3 j -

I 13020 I 1000 24 0.L2 42% 12 -- - - -

L\ 13021 1 213 1l 0.05 4(y" 4 1 1-----i - 4 - -

L 13022 I 250 146 0.3 8 .% 9039 1 1 1 - i - 40 - I

LA 13023 1 1100 10 0.1 1 1 . . . .-4 1 - 3 -

- 100 2 7.2 , 16 3 i . .. - - 3 -

- 0 2 -

?3

:23

J A



1 DAIM .981 ANd.,I1ULUCAL NVESTIGATIONS IN COCHIT RESERVOIR NEW /MEXICO VOLUME IA S..U) NEW MEXICO UNIU ALBUQUERQUE
0EV 0F ANTHROPOL00 .J V BIE tA H AL JUN 77

UN7ASFE X00541FG56 N

Ehhh0 hEEhhE



V1.

1g 1 1.V 6

IIIL4--

1.15

MIRCP REOUINTS HR



111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.13 (cou't)

-.,u r- = < <
< -; < %n <V)" ,= ..- . -=

-c a

L-k 13024 1 430 58 0.13 16% 43 9 2 3 -l - 9 - - - -

L.A 13025 1 350 104 0.30 40% 50 40 3 6 -1 - - 1 3 - 42---

LA 13026 1 150 39 0.26 77% 6 27 2 1 3 - - - - - - 30 - - - -

2 100 24 0.24 4217 11 8 1 1 1 - 10 - - - -

L.A 13027 la 200 35 0.17 26% 21 9 2 - - - - 3 - - - 9 - - - -

lb 200 28 0.14 43% 13 12 - 2 1 - 12 - - - -

0 1 n.d. 100% - - -

L-1 13028 1 700 180 0.26 31% 97 54 11 11 - 6 - 55

I, 13029 1 625 12 0.02 M50 3 6 - 3 - - - - - - - 6 - - - -

S2 225 22 0.10 23% 12 5 1 2 - - - - - 2 - 5 - - - -

3 30 36 1.20 33% 21 12 1 1 -1 - 12 - - - -

LA 13030 * 250 33 0.13 524 9 16 7 1 17

LA 13031 la 104 31 0.30 55% 9 17 3 1 -1 - 17 - - - -

lb 120 26 0-02 46% 5 12 6 2 -1 - 12 - - - -

ad. 3 n.d. 100 - -

LAL 13033 1 700 6 0.01 17% 2 1 - I - - - --1

LA 13034 1 12 5 0.45 2- 3 - -

2 20 2 0.10 I 1 -0-
LA 13035 la 490 0.17 29% 53 25 2 - - - 1 - 25 - - - -
L10 lb 6510 90 0.01 0 66 16 2 1 - 2 -- 4 - S----

LA 13036 1 150 90 0.60 424 43 37 3 1 ---- - I - 7 --

LA 13037 1 12 68 5.67 51% 29 35 - 4 - - - - - - - 35 - - - -

2 100 39 0.39 46% 14 14 1 - --- 4 6 - 1 ----

LA 13038 1 300 352 0.17 50% 16 25 3 7 - - - - - - - -

2 30( 68 0.23 29% 38 1I 2 4 - I I-- 4 - 20 ----

LA 13039 1 90 107 1.19 17% so is - 9 - - ---- ---- - - -

L 13040 1 250 181 0.60 27% 86 41 2 15 - 6 - 41----

LA 13041 1 125 309 2.47 47% 139 145 3 5 - - 1 15 - 1 -146- ----

LA 13043 la 96 111 1.16 44% 52 48 - 8 ----- 2-- -1 ---

L3 lb 100 101 1.01 43% 46 39 - 7 2 - 1 2 1 3 - 43----

LA 13044 1 64 31 0.48 195 22 6 - 2 ------ 1 - 6----

LA 1304 1 6300 5 0.00 40% 3 2- ------ - 2 - - - -

LA 13046 1 250 11 0.04 27% 5 2 1 1 -2- - -4-18- - - -
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TASLE InL4.13 (con't)

z
;a !- z

.6 ; A <' ;a a.R

- - - 1 o -

L..A 13047 1 375 35 0.09 200 22 6 - 4 - 1 -2 -

LA 13048 1 8 42 5.25 7a, I 5 II

"0 31 1 1~ 5z -

LA 13049 1 30 79 2.63 23% 40 17 1 15 - - - 3 1 2 - 18 - - - -

2 25 2 0.08 0% I zI 0 -

Lk 13050 " 150 16 0.11 25% 9 4 - I1 4 - - - -

LA, 13052 3 120 62 0.52 247 32 15 5 7 3 - 15 -

L-k 13053 1 25 61 2.44 267o 40 1fS - 5 - - - - - - - 16 - - - -

2 4 23 7.00 21% IS 6 - 3 1 6
LA 13054 1 30 14 0.47 21% 226-4 1 -- - - - - - -
Lk 13055 1 25 15 0.60 27% 7 4 1 2 -- - 1 - 4- - - -

2 80 11 0.14 550% 4 - I-- ----- 6----

3 0 12 n.d. 25% 4 3 1 2 - 3----

4 50 13 0.26 38% 6 5 - - - - ----3 -15 - - - -

5 30 2 0.93 36% 15 10 -5---- 2 - 1 - 10 ----

6 0 14 nd. 64 4 8 1 - I -- 8----

LA 13056 1 2 84 42.00 0 6 1 3 -3 1 7

2 30 39 1.30 23% 26 4 - 3 - I - 1 - - 9 - - - -

13057 1 0 24 n.d. 46 20 1 - 1------ - --
LA 13058 1 20 1 3.05 21% 41 10 3 2 - - 2 1 132----

2 50 68 1.36 13% 49 8 1 7 - 1 - I - 8

LA 13060 1 20 91 4.55 21% 59 1 9 - 2 3 - 19 ----

LA 13061 1 12 9 0 675 44% 3 4 2 - -- - -- -4----

LA 13062 1 20 24 1.20 38% 12 6 - 2 - -I-- 6 - - 3 -

L 2 13063 1 300 7 0.02 57% 3 1 - - -- 2 4----

LA 13064 1 45 21 0.47 29 11 5 2 1 1 6----

2 1 26 26.00 8% 16 2 2 5 - - "

LA 13066 1 6 24 4.00 8fo 14 2 - 4 - - - - - 4 - 2 - - - -

LA 13067 1 60 36 0.60 33% 20 12 1 1 - -2 1 12 - - - -

2 0 3 n.d. 100% 4 - -- -1 - - 2 -

LA 13068 1 100 26 0.26 , 2121--1 ----- - - - -

LA 13070 1 5 24 4.80 17% 1842---- 4 2 --------- 4----

LA 13072 1 8 27 3.38 26% 18 7 1 1

2 10 7 0.70 29% 5 2--------- 2 - - - -
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TABLF 111.4.13 (con't)

M <

.A 13072 3 16 12 0.75 17V0 9 1 - 1 - 1 I
LA 13073 1 70 2 0.03 50% - 1 - 1

LA 13074 1 20 37 1.35 11% 30 2- 3 -------------------- 1 -

I..A13076 1 10 34 3.40 9% 30 3 - 13

2 20 12 0.60 0% 11 - - 10

3 0 19 .d. 37% 97 3

L13077 1 9 54 6.00 7% 36 43 7 --- 4

LA 13076 1 6 53 8.,83 11% 37 62 5 -- 2-1 -6 - -

S5 79 1,5.80 18% 3914 - 4 -2 '

92

LA 13080 1 20 30 1.50 47% 11 11 - 5 - 3

LA 13073 1 90 1 0.01 100% - 1 I

LA 13082 1 16 505 .13 20% 34 10- - 33 - 10 ---

LA 1083 1 0 3 I3d. 33% 2 - -- 1

1.4130842 25 18 0.72 22% 114- - I - ---- 1 - 4----

LA 1308 1 40 22 0.55 18 9 41 3 1 -4 - 4----

LA 13086 1 25 23 1.12 14% 2041 -- - 2 - 1 - 4----

2 12 28 2.53 7% 23 2---- -2 -- 1 - 2----

3 10 28 2.80 21% 166 - 6 -LA 13291 * 0 1 n.01 100%- 1 ---------------------

L A13292 1 45 430.96 33% 26 13 2-1 -- -1 1

Lk 133 1 96 14 0.1 30% 27 1 2 -- - 7

LA 13094 10031 0.3I 36% 15 7--- 1 - - 4 -

LA 13085 1 470 22 0.55192% 90 4 1

LA 13297 1 23 1 0.04 100% - 1 -

LA 13292 1 45 4 0.98 33% 7 6 1 2 6 -1

LA 1323 1 96 14 0.15 501% 2 7 2 - 3

8A0.41 54% 1 14 1 1 1 1 1- I - 7 - -

LA 133004 40 9 0. 100%----------- ------- - -2 -

LA 2I 13 56 53% 182 3 2 - - I - 3 - 30 - -

LA 13207 1 25 1.04 32% 1 6 - 1 -1 1 1 8

LA 13300I 11013.75 19% 75 21 3 --- - - 21 - -

IA 13300 1 0 1 n.d. 100%-- ------- ---- - 1 -
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TABLE UL4.13 (con't)

ZAA

<. - A. <-- < -

--%133 I I0 1 /0 5 I0 - - - I zS z

LA 1374 1 2 21 10.50 14% 15 1 -2-1 - - -1 -2-1 --

L-%13375 1 10 12 1.20 ST% 10 1 1-------------------------1- -

Lk 13376 1 12 14 1.17 21% 7 3 -I 1 2 - 3 - - - -

Lk 13379 1 100 11 0.11 55% 4 5 ------- I - 5 - 1 -

LA 13380 1 100 25 0.25 12 19 1 - 2 1 I - - - 3 - - - -

Lk 1381 1 200 11 0.05 27% 5 I - I - - 3 - - - -

LA 13383 2 700 24 0.03 21% 14 4 2 3 ----- 4 - - 1 -

LA 13385 1 50 40 0.80 35% 18 14 4- - - - - -- 4 - 14----

LA 13386 1 130 25 0.17 12% 17 3 2 ------ 3 - 3----

LA 13388 1 100 37 0.37 24% 24 9 1 1-- - - -- 2 - 9----

L4
. 
13392 1 2 18 9.00 39% 9 6 - 1I -- - -6- -

LA 13393 1 1 179 179.00 1% 156 2 1 20- ---- - - -

LN 13394 1 25 40 1.60 5% 0 2 1 6 ---- 1 - 2----

LA 13395 1 5 43 8.60 0% 37 , - 5 - - --- - 0----

2 5 29 5.80 0% 29 ---------- 0 - - - -

LA 13396 1 8 26 3.25 0% 24 - - 20----

LA 13398 1 0 3 n.d. 33% 2 1---------

LA 13400 2 60 15 0.25 53% 7 8 - ------- 8

L-% 13401 1 10 17 1.70 35% 10 6 1-------- 6 - - - -

LA 13402 1 10 20 2.00 45% 11 9--------- 9 - - - -

LA. 13403 1 5 17 3.40 29% 1I 5 - 1 5

L 13404 1 5 13 2.60 46% 7 6 --------- 6----

LA 13405 1 5 13 2.60 62% 28 2 1 - ----- 8
LA 13408 2 20 23 1.15 26% 15 6 - 2------- 6----

LA 13409 1 9 4 0.44 25% 1 1 ---- --- 2-

LA 13410 1 250 14 0.06 7% 10 1 2 - - - --- - -

LA 13449 1 5 7 1.40 14% 5 1---1 -1 - - - -

LA 13450 1 1 45 45.00 2% 34 - 1 9 -- I - - -

LA 13452 1 2 34 17.00 44% 16 15 - 2 - 1 - 15 - - - -

LA 13463 2 8 33 4.13 12% 21 4-8------- 4 - - - -

LA 13454 1 16 24 1.50 13% 17 3 2 1 ----- I - 3 - - - -

Lk 13455 1 6 16 2.67 38% 8 6 2 -------- 6 - - - -

2 6 1.17 14% 4 1 - I --- 1 - - - -

LA 13457 1 39 15 0.38 20% 11 3 1-------- 3 - - - -
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TABLE UL4.13 (con't)

* . , -
t z ~~ 0

9A131 6 22 1396Y
S0 1 aEd. 10% -

N ag = 0 ..6 W I . 1 C6 a
u . :.

LA 13312 1 16 22 1.38 23% 9 1 7 - - 5--

3 0 1 r2d. 100%1 ------- - - 1- 1-------

LA 13313 1 4 17 4.25 29% 7 5 --- 5 - --

LA 13316 1 20 2 0.10 0% 1 - I 1-------- 0 ----

LA' 1318 1 150 22 0.15 18% 1421----- 23-4--- -

LA 1332 1 36 44 1.22 25% 261 0-- - -- 1 0 -

.A 13323 750 4 0.01 25% 21 1 ----- - - - I - --

LA 13324 1 250 11 0.04 27% 65 2 2 - - --- -- - 3 -- --

LA 13325 1 16 3 0.19 100% - 3 ----- -- -- 3-

LA 1333 1 80 15 0.19 60% 2 9 1 1 2--- 9----

LA 13338 1 240 17 0.07 53% 5 7 - 2-- -- 7- - 2

LA 13340 1 10 23 0.28 29% 157 7 4-------1 -7 -- I-

LA 13342 1 30 84 2.80 11% 65 9 - 5- - ------- - 99----

LA 13843 1 32 16 0.50 25% 5 44 1 4----

LA 13344 1 14 26 1.86 12% 213 -2- ------- 3----

LA13341 20 9 0.45 11% 5 1 ----- 2 - 1 - 1--

LA 13347 1 15 1 0.87 235% 9 3 - ---------- 3----

LA 13348 1 3 111 37.00 8% 899 72 10 - ------ - 97--1-- -

LA 13349 1 400 17 0.04 18% 13 3 1---- - 3----

LA 13350 1 1 34 34.00 3% 22 1 -10 ------ - I--

lb 1 22 22.00 9% 1821-------------------1-2 --

LA 13356 1 10 17 1.70 35% 7 6 4 - - --------- - 6 - - -
LA 13352 1 8 36 4.50 19% 24 7 1 36------- 7----

LA 13331 25 5 0.20 40% 2 11-------------------1 -2- -- -

LA 13354 1 00 9 d. 44% 2 4 ---------------- - 4----

* 1 n.d. 100% 1-------- - -- -

IA 13356 1 240 19 0.08 26% 8 s 1 1 - - - I - 3 - 3 - 2 - -

LA 13358 1 80 19 0.24 32% 126 1------------------------6----

LA 13359 1 4 20 5.00 20% 9 4 - 6---- ------- - 4 - - - -

* 0 3 mnd. 100%---------------1---------1 - 2

LA 13362 1 0 13 n.d. 15% 5 2 4 1 2----

LA 13368 1 9 42 4.67 19% 29 8 - 5- -- ----- 8----

LA 13570 6 320 21 0.07 33% 12 6 - 2 1 - - 7----
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TABLE 1114.14

HISTORIC MATERIALS - PERMANENT POOL SURVEY

SITE NO./PROV.NO. SAMPLE SIZE ARTIFACT TYPE FREQUENCY DATE

LA1OIlO/Prov. 1 45 Food can, undiff. I post 1900

LA 10110/Prov. 4 4 Shotgun shell, plast. 4 post W.W. Ia
20 gauge

Lk 10111JProv. 1-6 3000 Food can, undiff. 1 post 1900
Tobacco can, rect. I post 1907
Vienna Sausage can,

aluminum 1 post 1950
Shotgun shell, plast.

20 gauge 6 post W.W. U
Brass cartridge,

Remington 223 3 post 1957
Shotgun shell, paper

20 gauge 1 n.d.

LA 12434/Prov. 1 1 Large condensed milk 7 post 1900
Food can, undiff. 6 post 1900
Large condensed milk 2 1856-1900 k+-20)
Syrup can. Log Cabin 2 1887-W.W. I
Large condensed milk 8 post 1856
Food can, undiff. 3 post 1856
Small condensed milk 1 post 1856
Rect. Bottle frag., aqua 1 1880-1920
China Bowl frag. 1 post 1860
Porcelain cup frag. I n.d.
Round bottle frag., aqua 1 1880-1900
Large condensed milk 11 post 1900
Small condensed milk 2 post 1900
Food can, undiff. 6 post 1900
Steel beverage can 3 1953-1970
Potted meat can 1 post 1900
Vienna Sausage can, steel 1 1900-1970
Aluminum foil I post W.W. II
Small fruit can - post 1900
3-gallon gas can 2n.d.
Juniper post with nails 9 n.d.
Wooden box I n.d.
Wooden chair 1 n.d.

LA 12435/Prov. 1 252 Steel beverage can 3 1953-1970
Potted meat can 1 post 1900
Vienna sausage can, steel 1 1900-1970
Mumninum foil 1 post W.W. a1
Small fruit can post 1900

L-k 12437/Prov. 1 80 5-gallon gas can 2 n.d.
Juniper post with nails 9 n.d.
Wooden box 1 n.d.
Wooden chair 1 n.d.

L-k 12449/Prov. 1 800 Tobacco can, rect. I post 1907
Large condensed milk I post 1900
Lard can I post 1900
Metal hinge 1 n.d.
Sheep shea, 1 n.d.

LA 12453/Prov. 1 96 Wire nail n.d. post 1880
Steel pipe, 3 in. diam. n.d. n.d.
Large bucket 1 n.d.
Wire pot holder 1 n.d.
Lumber, sawed n.d. nal.
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111.4 SURVEY OF COCHITI RESERVOIR: PRESENTATION OF SURVEY DATA

TABLE 111.4.14 (can't)

SrrE NO./PROV.NO. SAMPLE SIZE ARTIFACT TYPE FREQUENCY DATE

LA 12453/Prov. 1 Corr. tin roofing n.d. n.d.
(con'di Oil can 1 mnd.

Int. Comb. engine,
single cylinder 1 m~d.

Large gear1 d

LA 12458/Pray. 1 1200 Steel pipe, 3 in. diam. 8 post 1880

LA 12462/Nrov. 1 400 Coffee can 1 n.d.

LA 12472/Pray. 1 25 Food can, undiff. 3 post 1900
Rect. "Spazn"-type can 2 post 1920
Sardine can 1 post 1900
Screw top salad dressing jar 1 post 1930
Crown cap bottle I post 1892
Wire nail 3 post 1880

LA 12472/Prov. 3 1625 Food can, undiff. 3 post 1900
Food can, umdiff. 2 1856-1900 (+-20)
Food can, undiff. 1 post 1894
Tobacco can, rect. 1 post 1907

*Cigarette tin 1 1900-19501s
Rect. bottle frag., purple 1 1880-1900
Bottle frag., clear 1 post 1930
Clear window glass I post 1915
"D"-type battery post I post 1900
paper match book I n.d.
Metal button I post 1880
22 cal. short, cartridge I nd.

LA 12472/Prov. 4 1 aluminum sardine can 1 1953-1970

LA 12472/Nov. 1 375 Food can, undiff. 1 post 1900
Can lid 1 post 1900Sce-top beer bottle1pot93
Lumber sawed I n.d.
Rubber shoe heel I a.d.
Triangular file 1 rid.
Barbed wire 1 post 1875

LA 12476/Nov. 1 30 Ovaltine can 2 post 1900

LA 12477/Nov. 1 9 Wire pot holder I n.d.

LA 12477/Nov. 2 9 Vienna sausage can, aluminum 4 post 1950
Food can, undiff. 1 m.d.
Wire nail 2 post 1880
Wire staple 1 n.d.

LA 12484/Nrov. 1 25 Lumber, sawed I nid.
Wire nail 2 post 1880
Butane lighter, plastic case 1 post W.W. HI

LA 12465/PNov. 1-2 300 Food can, undiff. 2 post 1900
Canned-ham cans 1 post 1895
44 cal. bran. cartridges 2 post 1875
Metal button 1 post 1870
Spatula made from steel can 1 post 1880

LA 12468/Nov. 1 6 Tobacco can, rect. 1 post 1907

LA 12489/Nrov. 1 60 Sardine can I post 1890
BaLine wire I n.d.
Undiff. can fragments 5 m.d.
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TABLE 11.4.14 (con't)

SITE.NO.JPROV.NO. SAMPLE SIZE ARTIFACT TYPE FREQUENCY DATE

LA 12500/Nov. 1 600 Food can. undiff. 5 post 1900
Baking powder can 1 post 1900
Baking powder can 1 post 1925
Syrup can 1 post 1900
Lard can 1 post 1900
Coffee can 119492
Tobacco can, rect. 2 post 1907
Mustard jar, clear 1 post 1919
Glass stopper. aqua 1 1880-1920

Lk 12500/Pray. 2 60 Lard can 6 n.d.
Food can, undiff. 2 a.d.

LAk 125 25/Prov. 1 875 Brass cartridge.
Remington 223 1 post 1957
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TABLE 1L4.15

IUSTORIC MATERIALS - FLOOD CONTROL POOL SURVEY

SITE NO.PROV.NO. SAMPLE SIZE ARTIFACT TYPE FREQUENCY DATE

LA 12158/Prov. 1 3500 Horseshoe 1 n.d.

LA 13011/Prov. 1 4000 Amber beer bottle 1 1905-1916
Can, undiff. 3 post 1900
potted meat can 1 post 1890
Copenhagen snuff can I n.d.
Hip tobacco tin 1 nd.
Wire nails n.d. post 1880
Baling wire n.d. post 1870's
Rubber heel 1 n.d.
Large carrige bolt 1 n.d.
6 inch stove pipe I n.d.
Chamber pot I n.d.
Wind alarm clock 1 n.d.
Galvanized bucket 1 n.d.
Horseshoe 1 n.d.
Railroad spikes n.d. nd.

LA 13046/Prov. 1 250 Barbed wire 1 n.d.
Shotgun shell, paper

20 gage I n.d.

LA 13056/Prov. 1 150 Small leather shoe nd. n.d.
6ml polyethelene "trough?" 1 n.d.

LA 13070/Prov. I n.d. tin can cup? 1 n.d.

LA 13304/Prov. 1 700 Vegetable can 2 n.d.
Baline wire n.d. n.d.
Copper wire n.d. n.d.

LA 13309/Prov. 1 1500 Porcelain cup frag. 3 pre 1917
Amber glass bottle frag. 1 1905-1916
? can 1 pre 1900

LA 13357/Prov. 1 n.d. Lard Can 3 post 1907
Ortega's Chilies can I n.d.
Amber glass container 1 post 1873

LA 13366/Prov. 1 600 Hip tobacco tins 4 n.d.
Food can, undiff. 30 n.d.
Baking powder can 1 n.d.
Steel sardine type cans 3 n.d.

LA 13366/Pov. 2 600 Condensed milk 3 n.d.
Lard Cans 2 n.d.
Food cans, undiff. 22 n.d.

LA 13367/Prov. 1 9 Amber glass bottle frag. l n.d.
Lard can 1 n.d.

LA 13367/Prov. 2 6 Amber glass bottle frag. 1 n.d.Food cans, umdiff, n.d. '

LA 13369/Prov. 1 25 Porcelain cup fra. (purple) 1n.d, .
Lard can 1n.dLu

LA 13377/Prov. 1 2500 Amber glass bottle frag. 1 n.d.

Bayer asprin bottle 1 n.d.
Food can. undiff. 7 n.d.
Tobacco can, rect. 1 n.d.
Razor blade I nd.
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T.ABLE 111.4.15 (conat)

SITE NO. JPROV.NO. SAMPLE SIZE ARTIFACT TYPE FREQUENCY UATE

L.JA 1344S/Prov. 1-3 2100 6 inch stave pipe I n.d.
wire nails n.d. n.d.

LrX 13451/Proy. 1 9 Lard can 1 ri.d.
Peters 38 cartridge 1 ri.d.
wire nails nd. n.d.
Commercial door hinges n.d. n.d.
Karo syrup can lid 1 n.d.

UL 1345 8/Prov. 1 900 KC baking powder can 1 48 years old
PA can 1 n.d.
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111.5
Significance of Cultural Resources in Cochiti Reservoir

JAN V. BIELLA and ICHARD C. CHAPMAN

INTRODUCTION In the absence of well defined absolute or relative
dating techniques, it is extremely difficult to assign

In compliance with the intent of Section 106 of the such remains to the operation of predominantly foraging
National Historic Preservation Act of 1966, Section 102 or predominantly nonforaging adaptive systems. For this
2(c) of the National Environmental Policy Act of 1969, reason, the significance of nonstructural open site loca-
Section 2(b) of Executive Order 11593, and the Advisory tions will be assessed according to problem realms appro-
Council on Historic Preservation Procedures for the Pro- priate for both Archaic and Anasazi Periods of settlement
tection of Historic and Cultural Properties (36 C. F. R. within the study area.
Part 800), this chapter will provide an assessment of
significance of cultural resources directly impacted by Archaic Foraging Behavior
the permanent and flood control pools of Cochiti
Reservoir. The Archaic Period within the Middle Rio Grande

region can be postulated to date between ca. 4800 B.C.
No archeologiclsite or population of sites is inherently and A. D. 400 (Irwin-Williams 1973). Noodels for Archaic

significant. Sites can only be assigned significance when systems of adaptation, as defined through previous
assessed against a specific referent or set of referents. archeological research in the American Southwest, have
While a certain population of sites has the potential to suggested several expectations concerning the structure
yield information pertinent to a specific research pro- and organization of subsistence related activities under-
blem, and hence exhibit scientific significance, a differ- taken by Archaic populations. These include subsistence
ent population of sites might exhibit a greater recrea- based upon procurement of a wide variety of nondomes-
tional or educational potential and be more significant ticated floral and faunal food resources, low hua
in social terms. Thus the potential significance of cultural population density within given regions, small local
resources is dependent upon several criteria of evaluation, group size, and a high degree of seasonal mobility by
Scientific, historic, monetary and social standards have human groups throughout effective regions.
been suggested as relevant criteria in this regard (Scovill,
Gordon and Anderson 1973). Activity-specific components of such adaptive system

have been postulated to involve a limited inventory of
This chapter will focus upon defining several different technological items for procurement, processing and/or

realms of scientific and historic significance. At present consumption of food resources. Logistical strategies
the professional archeological community recognizes no articulating those activities have been suggested to involve
absolute procedure for scaling scientific or historic signi- seasonal mobility of personnel to different locations
ficance, beyond a growing consensus that cultural re- where food resources are available, with the result of
sources may only acquire significance with respect to minimizing energy investment into construction of Ea-
specific research problems. Since archeological research cilities for habitation, food resource, storage or trans-
is a dynamic scientific process, definition of specific portation.
archeological research problems which may be employed
to assess significance is largely contingent upon the Specific research oriented toward description or ex.
cumulative knowledge derived through previous research. planatory treatment of Archaic Period site locations
For this reason, no particular set of research problems within the study area has been limited to survey data
can be universally employed to assign significance. reported by Flynn and judge (1973) and Snow (1970,

19 73a). Only one of these site locations has been inten-IThe following assessment of cultural resources in sively analyzed (Snow 1973c). Because of this, the scope
Cochiti Reservoir will be based upon evaluating the and general explanatory goals of research problems out-
potential these resources have for providing information lined below have been restricted to those which will
concerning the research problems addressed in Section 1. result in establishing warranted descriptive statements

concerning Archaic foraging behavior as manifest within
FORAGING SYSTEMS Of ADAPTATION the project boundaries.

Archeological models geflerally employed for descrip- 1. Dating
dion or analysis of foraging systems of adaptation are
almost universally based upon ethnographic observations An initial problem which must necessarily be ap-

4of extant, band-organized human populations whose proached concerning Archaic adaptation within the
subsistence, in an energetic sense, is derived predomin- study area is that of developing means to assign site loca-
antly through procurement of nondomesticated floral tions to one or more temporal phases within that period.
and/or faunal resource species. The fact that such resour- Although Irwin-Williams (1973) has proposed five phases
ces have been demonstrated to comprise an aspect of spanning a temporal frame of some 6000 years for
subsistence for cultural adaptive system whose energetic Archaic behavior within the Rio Puerco Valley to the
base is predominantly derived through production of west of the study area, no such sequence has been
domesticated resources is commonly recognized. rigorously defined for the Middle Rio Grande region
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111.5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

itself. "Diagnostic" artifacts from site locations within whether food resource diversity should be measured as
the project area are generally similar in morphology to a set of species associations within a community, a set of
those described by Irwin-William as dating to the En communities within a life zone, or as a set of life zones
Medo Phase (800 B.C. - A.D. 400), but such artifacts within a region.
rarely occur at nonstructural site locations. The degree
to which the presence of a single broken artifact should Measures of vegetative diversity as species associations
be employed analytically as the sole criterion through within communities have been employed in one case
which contemporaneity is assigned to site locations is study to predict Archaic site densities (Reher and Witter.
subject to considerable question as well. in press), but similar measures employed in another case

study proved of little predictive value (Allan et a!.
A possible means for resolving problems of contem- 1975). The degree to which either of these studies re-

poraneity resides in the fact that the majority of the suited in documentation of an essentially fortuitous
nonstructural provenience locales exhibit obsidian arti- positive or negative covariation of site density and food
facts. This situation offers a unique opportunity to resource diversity can only be assessed through rigorous
employ obsidian hydration techniques for relative dating examination of the kind and scale of measurements
purposes. Such avenues for independently assigning con- employed.
temporaneity are generally not possible with respect to
Archaic Period site locations; because of that, the archeo- A second problem which must be addressed in this
logical record of Archaic behavior within Cochii Reser- regard is that ascertaining the degree to which volume
voir and the study area is potentially capable of providing and predictability of food resources function as deter-
a significant contribution toward refining temporal minants of settlement strategy. Clear documentation of
sequences of Archaic adaptation for the entire Middle the procurement of a limited number of focal species
Rio Grande region. has been observed for many human adaptive systems

both archeologically and ethnographically. Such focal
2. Evaluation of Explanatory Models economies have been predicated upon the existence of

faunal food resoruces (such as herding ungulates,
A major concern of present anthropological inquiry anadromous fish, etc.) whose productivity or behavior

concerning dynamics of Archaic behavior is that of is highly predictable, and which can be procured in great
evaluating the degree to which logistical strategies which volume. Variability in volume and predictability among
articulated subsistence related activities were conditioned floral resources serving as the subsistence base of broad
or determined by environmental variability. One set of spectrum foraging adaptive systems must certainly be
approaches taken in this regard has been Predicated taken into account before diversity per se can be em-
upon the assumption that the spatial distribution and ployed as a warranted measure of food resource availa-
seasonal periodicity of food resources within a region bility for purposes of explanation.
comprise a set of environmental parameters which are
most effectively coped with by foraging-based adaptive Archaic site locations within the project area offer
systems through "minimaxy' strategies dictating choice considerable potential for evaluating different measures
of site location. A minimax model suggests that specific of environmental variability, and the conceptual models
locations chosen for performance of procurement, pro- underlying those measures, with respect to their overall
ceasing and consumption of food resources will be those utility for explaining interrelationships between adaptive
which provide most efficient access to the greatest diver- behavior and the structure of food resources within a
sity of food resources. Such spatial locations are posited region.
to minimize energy expenditure (labor investment) in
movement of personnel to and from food resources, The study area encompasses three major life zones
while ma.imizing the probability of energy return (Upper Sonoran. Transition and Canadian) and eleven
through providing access to different sets of food vegetative communities (see Drager and Loose, this
resource species. volume). Detailed botanical studies within one of these

vegetative communities has resulted in definition of at
This explanatory model is compatible with concep- least seven vegetative associations (see Tierney, this

tual approaches which view human behavior as an ener- volume). The project area itself is situated at the inter-
getically-based adaptive system, and has been suggested face of three major environmental zones defined by
to account for particular case examples of archeological physiographic and vegetative structure. These major
site distributions (Plog and Hill 1971, Reher and Witter, zones include the Pajarito Plateau to the west of White
in press). Two major problem areas concerning the appli- Rock Canyon which is characterized by extreme diver.
cability of this model to the operation of foraging-based sity in elevation, physiography and vegetative structure;
adaptive behavior of human populations must be resolved, the Cerros del Rio Plateau to the east of the canyon,
however, if it is to be rigorously employed for more which is characterized by a general uniformity of physio-
universal purposes of prediction. graphic and vegetative structure; and the Middle Rio

Grande Valley proper to the south of White Rock Canyon,
The first of these problems is one of scale. There which supports an extensive riparian vegetative con-

exists at present no substantial inquiry directed toward munity.
delineating the size of spatial frames appropriate for
evaluating the operation of minimax strategies as criteria Although considerably less previous research is avail-
for site location selection across the landscape. In a simi- able for documentation of faunal species within the study
lar sense, little consideration has been given to deter- and project areas, preliminary evidence suggests that the
mining which measures of structural complexity among project area is situated at the interface of a great diver.
food resource species are most appropriate for such sity of faunal habitats as well (see Marchiando, this
evaluation. It is thus unknown at present whether the volume).
minimax model can best be used to explain settlement
distribution from a regional scale of observation, or from Survey of the permanent and flood control pools has
some smaller, subregional scale. It is unknown as weil resulted in documentation of 121 nonstructural proveni.
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111. SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

ences at 90 site locations, many of which can be pro. ledge concerning temporal sequences of Archaic adapta-
visionally assigned to the Archaic Period. These pro. tion within the Middle Rio Grande region.
venience locales are characterized by considerable diver.
sity in size and content. Evidence of consumption of Anasazi Foraging Behavior
food resources is apparent at 75 (or nearly 62 percent)
of these proveniences as hearth facilities (50 proveni- The procurement of nondomesticated floral and
ences), or firecracked rock scatters (23 proveniences). faunal resources by Anasazi populations has been corn-
The areal extent of artifactual debris associated with monly recognized in previous research, but has been
proveniences exhibiting hearths or firecracked rock rarely treated as a variable in modeling the structure and
ranges from ca. 16 square meters to 12,.500 square organization of Anasazi adaptive behavior in the Middle
meters, and the number of hearth facilities, where present, Rio Grande region. While some published analyses sug-
range from one to 10 per provenience. A range of beha- gest that such procurement strategies have provided
vioral factors. including group size, composition, recur- critical buffering resources for agriculturally-based
rence of occupation or technology of preparation for economies (Bohrer 1970), and direct evidence of dietary
consumption could be suggested as possible determinants importance of nonagricultural foodstuffs has been docu-
of such variability. meinted through excavation of Anasazi site locations

within the study area (Lange 1968), few attempts have
Considerable variability n processing activities is been made to intensively examine this aspect of Anasazi

indicated as well through the kind and density of lithic subsistence.
artifactual remains comprising nonstructural provenience
locales. Only three proveniences were not characterized It has instead been implicitly assumed that the overall
by evidence of tool utilization within sample areas docu- logistical strategies dictating site size, location and per-
mented. The relative frequency of utilized tools within formance of subsistence related activities by Anasazi
the other proveniences ranged from 2% to 71%, while populations were solely conditioned by environmental
the estimated density of lithic artifacts ranged between variability related to agricultural potential. A under-
0.01 and 179.0 artifacts per square meter. In general, lying, and equally implicit tenet of this view can be
artifact densities greater than 10 artifacts per square posited as the assumption that nondomesticated food
meter represent very small concentrations of debitage resources within an arid environment are incapable of
within some portion of a provenience locale which were supporting large, aggregated centers of human popula-
monitored during survey. The majority of proveniences tion. The validity of these assumptions has not been
exhibited densities varying between 0.1 and 3.0 artifacts seriously examined.
per square meter. Previous archeological research within the study area

has resulted in description of 31 nonstructural site loca-
activities, represnted by manos or metates, tions as dating to the Anasazi Period. This assignation

were evident at 26 provenience locales, and processing has been made only in cases where substantial frequen-
activities necessitating usage of massive implements such cies of ceramic fragments were present, and nonstructural
as choppers were evident at 25 locales. Only four pro- site locations exhibiting either very few or no ceramic
veniences exhibited both milling implements and chop- fragments have generally been classified as "Archaic"
pers. Fifty percent of proveniences characterized by or "Lithic Unknown" Period manifestations. Survey of
hearth usage exhibited either milling implements or the Cochiti Reservoir permanent and flood control pools
choppers, while 34% of proveniences characterized by documented a total of 35 nonstructural proveniences of
no evidence of hearth usage exhibited such implements. 35 site locations which exhibited ceramic fragments, but

of these only seven were characterized by 10 or more
Direct artifactual evidence of procurement activities sherds.

is difficult to define, in that it can be expected that
actual use of tools or facilities to acquire food resources A major problem must be addressed before the pre-
may have been undertaken in areas other than site loca- sence or relative frequency of ceramic fragments can be
tons themselves. Indirect monitors of kinds of resources warranted as data to assign the deposition of a site or
procured, however, can be suggested through examination provenience locale to the Archaic or Anasazi Periods.
of processing implements comprising the artifactual This concerns the degree to which ceramic vessels should
assemblage of site locations. Nonartifactual evidence of be expected to comprise a part of the technological
procurement can be sought as floral or faunal remains inventory of tools and facilities routinely employed to
within site locations where processing or consumption of procure, process or consume food resources at such
food resources was undertaken. Although this latter kind loci. If nonstructural sites represent short-term, seasonally
of evidence is generally not retrievable through survey, occupied locations at which nonagricultural food re-
it can be recovered through excavation, sources are processed or consumed by members of cul-

tural systems whose technological inventory includes
The kinds of variability exhibited among nonstruc- ceramic vessels, should it be expected that such vessels

tural proveniences of site locations within the study area would necessarily be employed at those locations?
can be productively employed as data to examine several
very critical explanatory concepts which have been pro- It can be suggested that this problem can be ap-
posed to account for Archaic adaptive behavior in add proached initially through developing a means of assign-
environments. Significant problem areas which can be ing contemporaneity to nonstructural site locations
approached in this regard include 1) evaluating the degree which is not dependent upon ceramic taxonomy. As dis-
to which food resource volume, predictability or diver- cussed previously, obsidian hydration analysis may prove
sity operate as determinants of Archaic settlement stra- very productive in this regard.
tegies; 2) assessing the appropriate spatial and structural
sales through which vegetative and faunal resources If nonstructural proveniences or site locations within
should be defined as units of observation for purposes of the study area can be demonstrated to date to the opera-
explaining strategies of subsistence related behavior tion of one or more phases of Anasauzi adaptive behavior,
within a region; and 5) refining presently limited know- research can be directed toward ascertaining if, and the
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1II5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

degree to which, they represent procurement, processing logical changes which include the manufacture and use
and consumption of domesticated food resources. Spe- of ceramic vessels. It has generally been assumed that
cific research problems which can then be addressed these changes reflect a growing dependence upon the
include evaluating the degree to which the distribution production of cultigens with a shift in settlement strategy
and structure of floral and faunal food resources condi- which involves the establishment of permanent or semi-
tioned overall strategies of Anasazi settlement within the permanent habitation locales.
study area, and the degree to which apparent changes in
settlement and land utilization for agricultural produc- Few sites which date to this time period, the Early
tion evident between the P-111 and P-IV phases of the Developmental. ca. A.D. 600-900 (Wendorf 1954), have
Anasazi Period may have been conditioned in part by been documented within the Middle Rio Grande. These
increasing investment into nonagricultural food procure- sites are generally characterized by shallow semisubter-
merit. ranean structures (pithouses?) which are extremely diffi-

cult to identify from surficial remains. In fact, often Early
AGRICULTURALLY-BASED ADAPTIVE SYSTEMS Developmental phase sites are not characterized by sur-

ficial architectural manifestations (Wendorf 1954).
Past archeological research (Wendorf 1954; Hewett Artifactual debris is frequently limited to lithic assem-

1953; McGregor 1965) has indicated, beginning ca. blages and a few brown or gray ware ceramics. One set
A. D. 600. that the production of domesticated food of sites south of the Cochiti study area may be among
resources plays an increasingly important role in the ovez- the first to reflect this shift. These sites have been inten-
all structure and organization of adaptive behavior in the sively examined (Rinehart 1967). Any expectations for
Middle Rio Grande. Seasonal mobility of the human modeling the shift from foraging to agriculturally-
populations across ecological zones appears to have be- based subsistence behavior for the Middle Rio Grande is
come considerably reduced, while labor investment into presently derived from other studies in the Southwest
the construction of habitation, storage and agricultural (Brew 1946; Eddy 1966; Glassow 1972; Morris and
facilities increased through time. The strategy of settle- Burgh 1954) or elsewhere in the world (Binford 1968;
ment appears to be successively less conditioned by loca- Flannery 1968; Zubrow 1972). A series of proveniences
tion and periodicity of nondomesticated food resources documented during the surveys of Cochiti Reservoir,
and successively more conditioned by soil, physiographic however, have the potential of adding new information
and climatological variability affecting agricultural about this shift in adaptive behavior
productivity. The technological character of extractive,
productive and consumptive behavior reflects a gradually Seventeen proveniences from 12 site locations were
increasing dependence upon agriculturally produced characterized by possible pithouse depressions, a few
and stored food resources. associated surface structures, and extremely low densi-

ties of lithic artifactual debris. Although depression fea-
Previous explanations for these adaptive changes in tures have been documented in the Middle Rio Grande

the Middle Rio Grande have generally centered upon from Early Developmental to Classic phases, the scarcity
reference to immigration of human populations from the of artifactual debris suggests the possibility of earlier
Chaco Canyon. Mesa Verde or Zuni areas (Hewett 1953; deposition, especially in light of Rinehart's (1967) work.
Wendorf 1954). Explanatory models of a more universal
nature, however, have been proposed to account for Although a few of these depression features are located
adaptive changes of the kind observable within the Middle in White Rock Canyon, the majority are situated along
Rio Grande and the project area (Binford 1968; Flannery the southern bank of the Santa Fe River. Based upon
1968; Glassow 1972; Zubrow 1972). It is felt that these Ramage's arable land stratification (this volume), the
models offer a more productive avenue of research and Santa Fe River area is characterized by large continuous
will serve as a base from which the significance of tracts of Class I lands and hence might be one of the
Anasazi Period site locations will be assessed. first areas expected to be settled by early agriculturalists(Glassow 1972). These sites are also situated, from a

Shift from Foraging to Agricultural Strategies regional perspective, in close proximity to the ecological
of Adaptive Behavior diversity of the Pajarito Plateau. Thus they may reflect

optimal ecotona locations for both the production of
Toward the end of the Archaic Period, domesticates cultigens and the procurement of nondomesticated food

in the form of corn and possibly beans and squash, were resources.
introduced into the Middle Rio Grande area. The exact
date of this introduction has not yet been established In view of the lack of information concerning the
but sites with evidence of cultigens have been docu- Early Developmental Phase in the Middle Rio Grande,
mented in southern New Mexico as early as ca. 3900 to these site locations have the potential for providing signi-
3000 B. C. (Dick 1965:95). There is increasing evidence ficant information about the dynamics of this adapta.
that the first production of domesticates did not result tional period. This potential may be manifest in eluci-
in an immediate shift in the character of adaptation, dating specifics of change for the Middle Rio Grande
Rather, the seasonally mobile generalized foraging stm- per se, through providing better established dates for
tegy suggested for the Archaic Period appears to have this shift in adaptation or information concerning the
continued with little change; cultigens were simply seasonality of occupation. or these sites may provide
added as an additional food resource. information of a more general processual nature concern-

ing the shift from a seasonally mobile foraging strategy
At a later point in time. ca. A. D. 600 in the Middle to a more sedentary strategy of the production of food

Rio Grande (Wendorf 1954). a period of change in the resources as a world-wide phenomenon.
character of the archeological record has been docu-
mented. While the dynamics of this change are poorly Sedentary Agricultural Systems
understood at present, site locations reflect an invest-
ment into the construction of architectural facilities, It has generally been implied or assumed that by or
including habitation and storage structures, and technolo- during the Late Developmental Phase in the Middle Rio
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111.5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

Grande, ca. A. D. 900-1200 (Wendorf 1954), that the A major analytical problem which has not been re-
shift to a predominantly agriculturally-based economy solved through previous research is that of explaining the
had taken place. No substantial attempts have been seemingly "sudden' population increase represented by
made, however, to summarize or examine the character P-IM component sites. Hewett (1953) suggested that the
of sedentary agricultural adaptive behavior for the high density of P-I1l site locations within the Pajarito
Middle Rio Grande. The folowing discussion will attempt Plateau resulted from a slow population immigration
such a summary through outlining variability in the kind throughout the entire P-IIl phase. More recently, Dickson
and distribution of site locations dating to the Late (1975) has suggested that the increase in numbers of
Developmental (P-U), Coalition (P-1) and Classic (P-IV) early P-1ll site locations for an area nearly adjacent to
phases of the Anaaazi Period. Information which this the study area in the Middle Rio Grande region could be
variability provides about processes of adaptation and accounted for by indigenous population growth. Both
change through time will be treated where appropriate, these explanations were not based, however, upon ade-

quate knowledge of the actual number and distribution
I. Late Developmental or P-l phase (ca. A.D. 900. of documented P-Ill components throughout the Pajarito

1200) Plateau or Middle Rio Grande region. Evaluation of
these alternative hypotheses is difficult for two reasons,

Only 34 Late Developmental site locations have been largely due to a paucity of data derived from the excava-
documented for the study area. These sites exhibit con- tion of sites.
siderable variability in manifestation ranging from lithic
and ceramic scatters to sites of one to three pithouse Specific variability in the character of P-I1 adaptation
structures to a component of an estimated 500 room to the Middle Rio Grande region and the study area, in
pueblo. Late Developmental site locations are distributed particular, is very poorly documented. While excavated
intermittently throughout the study area, predominantly data can be used to suggest that agricultural production
on mesa tops in the Pajarito Plateau and along the banks of maize provided a substantial portion of the food
of the Santa Fe and Rio Grande Rivers below the mouth resource base of the P-In populations (Lange 1968),
of White Rock Canyon. It is interesting to note that the logistical strategies articulating production, processing
single component P-il site locations are rare: they are and consumption of cultigens have not been isolated.
frequently associated with the earlier BM-11I or P-1 com- It is not known at present whether these logistical stra-
ponents or later P-III components. In general, the latter tegies involve a high or low degree of seasonal population
reflect the larger site locations and the former the smaller movement and construction of habitation and storage
nonstructural and structural site locations, facilities at different site locations for purposes of pro-

duction versus consumption. Further, technological spe-

The frequency and distribution of Late Developmental cifics of agricultural production remain largely unknown
site locations appear to reflect a "marginal" use of the for the P-II phase and the degree to which production
study area and are consistent with the low density of technology and climatic variation necessitated periodic
documented Early Developmental site locations in the population relocation across the landscape cannot be
study area. The lack of information concerning the char- posited.
acter of adaptation during this phase (the degree of
dependence upon agricultural rather than nondomesti- Many questions directed toward isolating the logis-
cated food resources; the duration of occupation or tical structure of P-l1 adaptive behavior must be ap-
seasonality of occupation, and so on) parallels the lack proached before informed explanatory statements
of information for the Early Developmental phase. Un- accounting for the large numbers of P-Ill components as
fortunately, sites which date to the Late Developmental "indigenous population growth" or "slow immigration"
were not encountered during the surveys of Cochiti can be postulated. Previously documented survey and
Reservoir, although several pithouse structures from LA excavation data, however, can be employed to suggest
6461 and LA 6462 were excavated in the adjacent a rudimentary outline for the directions such research
Cochiti Dam project area. This lack of documented site might profitably take.
locations for the reservoir area serves to emphasize the
restricted distribution of Late Developmental site loca- Characteristics of P-II components which dis
tions in contrast to the nearly ubiquitous distribution of that phase of adaptive behavior from the earlier Develop.
the subsequent P.II and P-IV phase sites. mental phase and the later P-IV phase are the relatively

greater numbers of site locations exhibiting P-Il compo-
2. Coalition or P-IlH Phase (A.D. 1200-1325) nents, relatively greater numbers of architectural facili-

ties constructed, and extreme variability in size of com-
Beginning with the Coalition or P-il phase is the first ponents, as monitored by numbers of rooms comprising

evidence of a substantial or high density occupation architectural facilities. It is felt that three possible deter-
within the study area. Three hundred sixty-three site minants of the differences must be explored in order to
locations have been documented which exhibit P-Il offer explanatory hypotheses for this observed variability.
components. Of these, 268 are characterized by archi-
tectural structures; eight are nonstructural lithic and
ceramic scatters; two are characterized by rockshelters, I. The nature of articulation of individuals into socio-
and descriptive site information for 85 locations was not economic subsistence "units" which cooperate in the
available. The structural site locations exhibit a range in production and consumption of agricultural food re-
size from one to 500 rooms and are widely distributed sources must be defined.
throughout the study area. The P-11 phase of sedentary
agricultural adaptation is thus characterized by a dramatic Data from excavation of LA 6462 (Bussey 1968)
increase in number of site locations and total number of suggest that three kinds of architectural facilities were
rooms aver the preceding Developmental phases. Con- constructed during the P-il1 phase of occupation of the
siderable variability in site size, as monitored by number site. These include surface habitation rooms, defined by
of rooms, at each site location is exhibited as well. the presence of hearths; surface storage rooms, defined
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111. SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

by the absence of hearths; and kivs, defined as semi- locations documented in the reservoir. Only "large"
subterranean structures containing hearths, site locations, those in excess ot 30 rooms, are absent in

the project area. An intensive examination of LA 5014.
Four spatially distinct architectural units comprised a single component P-Il site comprised of an estimated

of contiguously constructed habitation and storage rooms 12 to 17 rooms, would yield data particularly informativewere defined through excavation of LA 6462, each of about the social and economic articulation of population
which were situated in cose proximity to a kiva. Each segments at medium-sized site locations, those exhibiting
architectural unit was comprised of three to six habita- between 10 and 30 rooms, which seem characteristic of
tion rooms and four to 14 storage rooms. Ratios of habi- only the P-Il phase within the study area (see Section
tation to storage rooms varied from 1:1 to 1:.2.7 per II, Chapter 1). Further, 2 detailed examination of this
roomblock unit. site has the potential to provide information concerning

the duration of occupation (permanent vs. seasonal)
If data from LA 6462 are assumed to be representative and the range in activities performed. An investigation

of other P-Il architectural components within the study into small structural site locations, sites which exhibit
area, it can be suggested that basic social and economic between one and five rooms, offers a similar potential.
components of the P-Ill adaptive system were households In particular, are these smaller site locations representa-
comprised of three or more commensal units which co- tive of a seasonal "field house" occupation or do they
operated in the production and consumption of food reflect a series of activities ranging from permanent habi-
resources. A well-defined structure of social integration tation structures to seasonal procurement or production
among commensal units comprising each household is stations? In addition, all P-HI site locations within the
implied through the presence of associated kivas. The reservoir offer potential for developing more sensitive
close spatial proximity of four such households at LA relative or absolute temporal control within the 125 year
6462 suggests that mechanisms existed through which span of P-Ill phase adaptation throughout the region.
these households were articulated into larger social and
economic components. 3. Classic (P-IV) Phase A.D. 1325-1600

It seems entirely possible that much diversity in the While the P-IV phase of sedentary agricultural adapta-
size of P-1ll components (as monitored through numbers tion spans 275 years, the majority of P-IV sites located
of architectural facilities at site locations) might thus be in the study area are characterized by Glaze A and B
accounted for through conditions under which lesser or ceramic fragments which date in manufacture between
greater numbers of household components would be A. D. 1325-1450. A total of 233 site locations exhibiting
expected to interact cooperatively for economic purposes. P-iV components have been previously recorded within

the study area with an additonal 89 site locations
2. A second possible determinant of variability in site documented during the surveys of Cochiti Reservoir.

size and numbers of site locations exhibited during the These site locations are found in the Upper Sonoran and
P-III phase resides in the degree to which food resource Transition Life Zones and in seven of eleven vegetative
production and procurement strategies necessitated communities.
seasonal population movement between site locations
during the course of a year. If such strategies involved The number, kind, size and distribution of P-IV site
seasonal habitation of architectural facilities nearby field locations suggest several distinct differences in the char-
areas for purposes of agricultural production during the acter of adaptation between the P-Ill and P-IV agricul-
growing season, and subsequent habitation at different turally-based systems. The first of these differences
site locations during the winter months, the total number resides in an apparent reduction of total population in-
of site locations exhibiting P-Ill components would be habiting the study area from the P-Ill phase to the P-IV
greater per unit population than if architectural facilities phase. This is reflected in a decrease in total components
were constructed at only a single site location. The same from 363 during the P-llI phase to 233 in the P-IV phase
strategy would be expected to result in greater diversity and a reduction in total number of rooms from 2972 in
in site sizes as well. the P-Ill phase to 2587 in the P-IV phase (see Table

11l.1.3 in Chapter 111.1).
3. A third possible determinant of numbers and sizes

of site locations dating to the P-Ill phase resides in the The second of these differences resides in an apparent
degree of population relocation across the landscape change in settlement strategy reflected in the distribution
necessitated by the interaction of climatic variability of site sizes. While site locations exhibiting P-HI and
and production technology through the 125 year period P-IV phase components range in size from one to 800
of P.111 adaptation to the region. There exist at present rooms, only one or 0.7% of the single component P-IV
no means to stratify P-Ill components into temporal sies exhibits between 11-30 rooms. Where the P-Ill sites
"sub-phases," with the result that changes in settlement seem to reflect high counts of small, medium and large
strategy characterized by periodic population relocation sites, a distinctly bimodal size distribution of small and
and architectural construction cannot be isolated. If large sites characterized the P-IV settlement strategy.
such means could be developed, changes through time in
settlement patterning and site size might be delineated The third of these differences resides in an increased
which would provide insight into the nature of adaptive variability in kinds of site locations exhibiting P-iV corn-
process now obscured by lack of temporal control. ponents. While both P-II and P-TV sites are predomi-

nantly characterized by structural sites, more P-IV corn-
The eleven single component P-Ill site locations and ponents are represented by nonstructural lithic and

the 13 multicomponent P-III/P-V site locations doct- ceramic scatters and open, nonstructural agricultural
mented within Cochiti Reservoir offer the potential of facilities including terraces and dam. During survey of
significant insight into the nature of sedentary P-1ll the Cochiti Reservoir, three constructed trails were also
agricultural adaptation within the study area. Some of encountered. Both of these were characterized by "trail-
the variability in size of P-Ill components, as monitored side" scatters of Glaze A, B and C ceramics, which
by the number of rooms, is reflected in the P-111 site suggests that they were used, although not necessarily
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111.5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

constructed during the P-IV phase as well. Additional of household composition is quite similar throughout
features simlar to prehistoric Chacoan roads were the P-I11 and P-IV phases. Households of four to six
observed from aerial photography within the study area, commensal units which cooperated in the production.
but their ground truth has not been assessed at this storage and redistribution of food resources seem to
writing (Loose, personal communication), comprise minimum components of the social and

Several implications concerning change in the struc- economic system.

ture and organization of adaptive behavior within the A much more highly organized articulation of these
study area between the PIll and P-IV phases can be sug- components is indicated, however, in the inter-household
gested for these data. These include a shift toward in- organization of labor for contiguous habitation construc-
creasing investment in procurement of nonagricultural tion, and in the relatively greater numbers of households
food resources which is reflected through substantially comprising large settlements themselves. The degree to
greater numbers of nonstructural site locations exhibiting which the existence of such large population centers
P-IV components. Twenty-three such P-TV site locations during the P-IV phase reflects a more highly organized
have been previously recorded within the study area. social and economic articulation of households for pur-
9 nonstructur-J site locations which exhibited high fre- poses of food resource redistribution and exchange of
quencies of ceramics and 20 more with low numbers of -ther goods and services cannot be definitively stated at
P-IV ceramics were documented within the project area present. Possible evidence of such organization can be
during surveys of the Cochiti Reservoir. In the project suggested from the construction of trails and agncultural
and study areas only 10 open sites exhibited P-LI phase terrace facilities during the P-IV phase. Such construction
ceramics in low frequencies. may have been undertaken as public work projects

A shift toward intensification of labor investment necessitating labor contributed by members of many
into food resource production is apparent in the con- households within administrative contexts transcending
struction of agricultural terrace facilities during the P-IV short-term social and economic interaction among
phase. A total of seven single component and three multi- households.
component P-IV terraces have been previously recorded
witin the study area, while only two terraces exhibiting 2. A second direction research can profitably take is
P-ll components have been documented. A minimum of that of isolating the degree to which the P-IV settlement
10 terraces were recorded during intensive surveys of strategy reflects seasonal population movement for pur-
the project area, which exhibited P-IV ceramic fragments, poses of food resource procurement and production.
suggesting their use during that phase. The bimodal distribution of site sizes may reflect sea-

sonal dispersal of population across the landscape at
The P-IV settlement pattern reflects a two-fold stra- small open and one to three room site locations for pur-

tegy of population aggregation in large centers, and poses of agricultural production and nonagricultural
apparent dispersal across the landscape at small one to food resource procurement during the late spring, sum-

three room site locations. This patterning of settlements is mer and early fall, and subsequent aggregation at large
considerably different from the P-1ll phase strategy, in population centers after the growing season. This kind of
which the majority of site locations exhibited between seasonal population dispersal and aggregation, if char-
six and 30 rooms. acteristic of the early P-IV settlement strategy, would

reflect a great degree of specialization in resource pro-
While the processes underlying changes in food curement and production, and a more highly organized

resource procurement, production and settlement stra- articulation of subsistence-related behavior than apparent
tegy between the P-LI phase and the P-IV phase are un- during the P-Ill phase.
known at present. they seem to have resulted in a much Eighty-nine site locations documented during survey
more highly organized system of social and economic of Cochiti Reservoir exhibited 104 provenience locales
behavior in the latter phase. Several specific problem characterized by P-IV components. Twelve proveniences
areas concerning this adaptive change can be posited were nonstructural (although an additional 20 nonstruc-
as productive lines of research resulting in its explanation. rural proveniences exhibited between one and four P-IV

sherds); 44 were single room structures; 24 were charac-
1. One direction research should take is isolation of terized by two rooms; six exhibited three rooms; four

the structure and socioeconomic articulation of popula- exhibited four or more rooms; and eight were terraces.
tion segments during the P-IV phase. Data from two The remaining proveniences were rubble mounds, isolat-
excavated sites, LA 6455 and LA 70, suggest that little ed walls, slab foundations or rockshelters.
change in the structure of households occurred between
the P-11I and P-IV phases. The Western Sector of LA These sites are protentially informative about many
6455 was constructed and inhabited during the P-IV aspects of the P-IV adaptive system. Small structural and
phase (Lange 1968) and was comprised of a single room- nonstructural open sites comprise an aspect of P-IV
block of 11 habitation rooms and 15 storage rooms, adaptive behavior which has not been previously studied
Two kivas were associated with the roomblock. While in any systematic fashion, and their potential signifi-
no data concerning room function are presently published cance in uderstanding the kinds of subsistence related
for LA 70, the Glaze A component at that site was com- behavior undertaken at them in relationship to subsis-
prised of 96 rooms and eight kivas, while the Glaze B to tence behavior undertaken at large population centers
Glaze C component was comprised of 93 rooms and during the P-IV phase is considerable.
seven kivas (Warren 1974). The ratio of rooms per kiva
for all three of the above P-IV components thus ranges 3. A third direction research concerning the P-IV
from 12 rooms per kiva to 13.2 rooms per kiva. This is phase adaptation can take is that of isolating processes
quite similar to the average of 12.5 rooms per kiva found underlying change in the organization of adaptive behav-
for households comprising LA 6462. a phase site previ- ior apparent during the phase. Such research should focus
ously discussed, in part upon documenting climatic parameters condition-

agricultural production during the P-Ill and P-TV phases
It can be suggested from these data that the structure in order to posit the overall productive potential of the
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study area and the region through time, given specific the deposition of relatively few site locations attributable
agricultural production technologies. Such procedures to the operation of any given adaptive phase. The archeo-
could result in isolating the degree to which change in logical record of these changes is further compounded
the organization of subsistence related behavior, and in the sense that the adaptive contexts conditioning the
change in the technology of production were adaptive structure and organization of food procurement, produc-
responses to a changing environment, or were conditioned tion and consumption activities within the study area
by other parameters, might be expected, in large part. to be dictated by the

political, social and economic organization of the nation-
Especially critical in this regard is determination of states which were operating over extremely large effective

when organizational changes apparent in the P-IV adap- regions when compared to the spatial extent of effective
tive system were initiated. Fully eight of the 20 large site regions of prehistoric adaptive behavior. Thus policies
locations exhibiting P-IV components are characterized affecting land utilization, trade and political structure
by P-Il components as well. It is thus possible that pro- within the study area were often instituted from political
cesses underlying the P-IV settlement strategy were centers in Spain, Mexico and the eastern seaboard of the
initiated during the latter part of the P-Ill phase of adap- United States.
tation. As noted previously, no means exist at present to
date adequately P-111 phase site locations relative to one Because of the complexity and accelerated rates of
another within the phase. adaptive change expected, the research perspective

against which the significance of Historic Period sites
Thus the P-IV sites located during the surveys of will be assessed, is necessarily of a more general nature

Cochiti Reservoir offer tremendous potential for investi- than that presented for the Archaic and Anasazi Periods.
gating aspects of the P-V adaptive system, in particular. An emphasis will be placed upon evaluating the explana-
those involving the small structural and specialized pro- tory utility of employing essentially political criteria to
duction and procurement sites (one to five room sites, define phases of adaptive behavior. Preliminary historical
nonstructural sites, shelters and terraces). Past investi- research suggests that the study area constituted a region
gations concerning P-IV sites have focused upon the largely peripheral to major centers of nation-state admin-
large, aggregated centers and have generally ignored the istration, and the degree to which administrative policies
smaller P-IV components or dismissed them as agricul- operated as determinants of subsistence related behavior
turally related "field houses." An examination of the within the study area must be critically examined.
patterning of P-r sites in both the study area and project
area suggests, however, that the smaller components are I. Spanish Exploration Phase (A. D. 1540-1598)
not uniform and, in fact, potentially reflect several
different aspects of the P-IV production and procurement The Spanish Exploration Phase was characterized by
adaptation. An investigation into the character of varia- a series of four expeditions into the New Mexico area
bility manifest among these small P-IV site locations which were undertaken as quasi-entrepreneurial explora-
and their articulation with the major village centers will tory surveys. The object of these surveys was to gather
provide information about the nature of P-IV agricultur- information concerning the settlement potential, mineral
ally-based adaptation which has been assumed but rarely and indigenous labor "wealth" of the northern frontier
examined, of the Mexican Viceroyship. Three of the expeditions

made contact with the inhabitants of Cochiti Pueblo:
HISTORIC PERIOD ADAPTIVE SYSTEMS Coronado in ca. 1540; Chamuscado-Rodriguez in 1581,

and Espejo in 1582 (Lange 1959:8-9). Aside from short-

Preliminary archeological and historical research con- term disruption imposed by requisition of food, clothing
cerning the nature of adaptive change within the Middle and habitation space by these expeditions, there is little
Rio Grande and Cochiti Reservoir area for the Historic historic evidence that the indigenous Anasazi adaptive
Period suggests a great diversity in strategies of subsis- system within the Middle Rio Grande region underwent
tence and land utilization which have been implemented substantial change in response.
by human populations over the last 375 years. Processes
of adaptive change throughout this period can be under- 2. Spanish Colonization Phase (A. D. 1598-1680)
stood, in part, through reference to the political, social
and economic structure of the articulation between local The Onate expedition of 1598 marked the first suc-
populations and their greater supra-regional industrial cessful attempt to settle the New Mexico area. After an
and nonindustrial nation state systems. Observable initial stay near the vicinity of San Juan Pueblo, to the
changes in population size, settlement and subsistence north of the Cochiti study area, a base of operations was
strategy at the local level can be evaluated for information established at Santa Fe in 1610, and Spanish administra-
they provide about the operation of nation-state adaptive tion and economic articulation with the indigenous
systems. populations continued for the next 70 years.

At present seven political and economic phases of The impact of this Spanish immigration on the struc-
adaptive behavior have been defined for the Historic ture and organization of the Anasazi adaptive system
Period. These phases have been discussed in detail in was profound. Food resources within the effective
Abbink and Stein, this volume, and include: Spanish region were dramatically changed with the introduction
Exploration (ca. A. D. 1540-1598); Spanish Colonization of domesticated livestock species including sheep, goats
(A.D. 1598-1680); Pueblo Revolt and Reconquest (A.D. and cattle. The introduction of domesticated horses
1680-1692); Spanish Colonial (A.D. 1692-1821); Mexi- resulted in an equally dramatic change in the strategy of
can (A.D. 1821-1846); Territorial (A.D. 846-1912), and transportation of both food and technological resources
Statehood (A.D. 1912 to present). throughout the area of effective Spanish control. Indi-

geneous Anasazi populations were as well subjected to
Archeological documentation of adaptive change the effects of a Spanish economic strategy which was

during the Historic Period is difficult since the processes predicated upon establishment of administrative control
of change throughout the period are rapid, resulting in over subsistence related activities.
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The Spanish adaptive system was largely dependent markets, which gave rise to partido sheepherding as a
upon the labor of indigenous Anasazi populations for major economic strategy dictating land usage within
procurement and production of food resources and many parts of New Mexico.
essentially assumed control of the logistical strategies
through which those food resources were stored and re- Trade exchange of food resources between Anasazi
distributed throughout the populations. This adminis- and Apachean groups was essentially cut off by Spanish
trative system suffered from internal difficulties arising intervention, but during the Colonial phase large scale
from church and state conflicts over the jurisdictional livestock herding helped provide a food resource buffer
rights to indigeneous labor, and ultimately overtaxed the to complement the predominantly agricultural production
productive capability of the indigenous work force. of Anasazi populations. This strategy, while in part

solving problems concerning the regional system of pro-
Spanish administrative policies substantially disrupted curement, production and redistribution of agricultural

pre-eisting trade relations between Anasazi and and faunal food resources for Anasazi and Spanish popu-
Apachean populations which resulted in considerable ations, accelerated raiding activities by Apachean groups.
stress upon the latter groups because of their need for and necessitated considerable investment of time and
Anasazi produced agricultural foodstuffs. Apachean labor into defensive and offensive military operations.
groups responded to this stres throgh raiding Spanish
and Christianized Anasazi settlements for both livestock A system of presidios, or small forts, were constructed
and agricultural produce, which in turn accelerated dis- near settlements at the fringes of the effective region of
solution of the already deteriorating system of produc- Spanish control shortly after the reconquest. Small
don and redistribution of foodstuffs imposed by the companies of Spanish soldiers were garrisoned at these
Spanish administration. presidios for defensive purposes. A second military stra-

tegy employed involved a series of major offensive cam-
3. Pueblo Revolt and Reconquest Phase (A.D. 1680- paigns undertaken with large companies of Spanish and

1692). Anasazi soldiers into frontier areas inhabited by Apachean
groups with the objective of killing or capturing individ-

The combined effects of Spanish administrative dis- uals for use or sale as slaves. As the New Mexico area
ruption of the Anatazi-Apachean system of food resource became increasingly saturated with Spanish homestead
procurement, production and redistribution, and deter- settlers, the presidio system was discontinued, while
iorating administrative organization of ecclesiastical and offensive military campaigns were continued throughout
secular branches of the Spanish government led to the Colonial phase until the latter two decades of the
severe stress upon the productive capabilities of the indi- 18th century.
genous work force throughout the effective region of
Spanish control by the 1670's. A severe, region-wide With the exception of in-migrating settlers, little in
drought and at least two epidemics during the 1670's the way of direct logistical support for the secular activi-
accelerated processes which led to the Pueblo Revolt of ties of the colony was provided by the Viceroyship in
1680 in which the Anasazi population of New Mexico Mexico during this phase. The ecclesiastical branch of
and many Apachean allies undertook an organized re. the government was provided on a more regular basis
bellion and drove the Spanish from the entire area. with items such as parchment, frocks, cruets, etc. neces-
Spanish control was re-established in 1692 by De Vargas' sary for religious administration of local parishes, and
reconquest. with minima numbers of implements such as hoes and

plowshares to be used in production of foodstuffs to
Descriptions of Anasazi settlements recorded during support the ecclesiastical staff of each mission. Spanish

De Vargas' reconquest in 1692 suggest that the phase settlers were thus largely dependent upon their own or
was characterized by a great degree of population move. Anasazi labor for manufacture of implements and con-
ment throughout the region. The degree to which such struction of facilities throughout the Colonial phase.
movement reflects attempts to re-establish a regional
system of food production and redistribution, or reflects Archeological documentation of these four phases
a period of disorganization and local group attempts to from surficial evidence is difficult because of the impre-
redefine effective territories for food resource production cise nature of ceramic dating. Both Group E and Group
and procurement is unclear at present. F Glaze Wares were manufactured during early phases of

Spanish occupation, but no single ceramic type within
4. Spanish Colonial Phase (A.D. 1692-1821) these two groups can be employed to distinguish com-

ponents dating specifically to either the Spanish Explora-
This phase was initiated by De Vargas' expedition to tion or the Spanish Colonization phase. Such ceramic

re-establish Spanish control over the New Mexican dating is further hampered because the early variant of
frontier. The economic strategy of Spanish adaptation Puaray Glaze Polychrome (Group E) began to be manu-
during this phase changed from that employed during factured ca. 25 years prior to Coronado's expedition;
the Colonization phase. While a somewhat similar eccles- while Kotyiti Glaze types (Group F) were manufactured
iastical and secular administrative structure was employed throughout the Pueblo Revolt and Reconquest phase as
to administer the indigenous labor force, homestead well as during the latter part of the Spanish Colonization
settlement of many areas by Spanish and "naturalized" phase (ca. 1700). In addition, several historic carbon
Hispano-Indian households was encouraged on a large paint ceramic types (including Tewa Polychrome, Posuqe
scale. The Colonial phase was thus characterized by con- Red and Kapo Black) began to be manufactured either
tinual immigration of individuals, families and house- just prior to or just after the Pueblo Revolt of 1680, and
holds for purposes of settlement rather than administra. continued to be made throughout the Spanish Colonial
ion. A system of land grants was established to convey phase.

both exclusive and common rights of agricultural and
pastoral land usage to individuals, groups of families and
native tribal entities. Extensive trade in woolen yard. Given this lack of covariance between styles of ceramic
goods was established between New Mexico and Mexican manufacture and historically defined phases of adapta-

311

• : .- -' -t ;



J.V. BIELLA and R.C. CHAPMAN

tion, previous researchers have generally categorized site articulating with the Spanish administration throughout
locations or components exhibiting Group E and F the phase.
Glaze Wares as dating to the "P-V" or Historic Anasaui
phase. In either case, site locations classified either as P-V

or as Colonization phase are potentially informative
A total of 37 site locations exhibiting P-V (Historic about processes underlying the dynamics of *nasazi

Anasazi) components have been previously documented adaptive behavior in response to Spanish in-migration
within the study area. Only 17 of these locations are and administrative control of indigenous populations.
single component sites, while the remainder are multi-
component (P-IV/P-V and P-III/P-V) locations. Site loca- Little is known either historically or archeologically
tions exhibiting P-V components range in size from one of the nature of Anasazi and Apachean adaptation
to 800 rooms, with the majority of sites falling between throughout the Revolt and Reconquest phase, and no
one and seven rooms. Both single and multi-component means exist to assess site locations or components to this
P-V sites exhibited a distinct bimodal size distribution of phase through surficizi documentation. Only one site
small sites (one to seven rooms) and large sites (112-800 location within the study area (LA 295, or Old Kotyiti)
rooms). This size distribution is similar to that character- has been positively dated through dendrochronology to
izing the P-IV phase and may reflect a similar strategy of have been constructed, inhabited and abandoned during
land utilization within the study area by Anasazi popula- this phase. No site locations exhibiting definite Revolt
tions, despite the effect of Spanish administrative control and Reconquest phase components were encountered
over other areas within the Middle Rio Grande region, during survey of the project area.

For purposes of the Cochiti Reservoir project, ceramic Previous research has resulted in documentation of
types known to have been manufactured within the six site locations exhibiting components dating to the
Historic Period were employed to assign provenience Colonial phase, all of which are located within the project
locales of site locations into one or more of the historic boundaries. Of those six, LA 6178 has been excavated
phases outlined by Abbink and Stein (this volume). The by the Museum of New Mexico (Snow 1973b), LA 9139
"Historic Anasazi" or P-V phase designation was not em- tested by the same institution, and four were redocu-
ployed because of the vaguely defined temporal frame it mented during the Cochid Reservoir survey. Including
encompasses. these four site locations, a total of 23 provenience locales

within 18 site locations were documented during survey
Survey of the Cochiti Reservoir permanent and flood which exhibited 17th or 18th century ceramics dating to

control pools resulted in documentation of no site loca- the Colonial phase of the Historic Period.
tions which could be positively assigned to the Explora-
tion phase, and only one provenience locale character- Historical documentation suggests that two strategies
ized by a nonstructural scatter of lithic artifacts and of land utilization for resource production characterized
ceramic fragments which could be assigned to the Colo- the Colonial adaptation to the study area. Land grants
nization phase. Three site locations within the project were given for rights to grazing lands on the east side of
area which had been previously excavated by the Museum the Rio Grande river within the study area, and for rights
of New Mexico (LA 70, LA 591 and LA 6178) exhibited to homestead settlement on the west side of the river.
components dating to the Colonization phase, however. The site locations recorded during survey reflect both

pastoral and homestead activities as a variety of house
Historical documentation of the structure and organi- and corral structures situated on both banks of the Rio

zation of.nsazi adaptive systems during the Exploration Grande within the southern portion of White Rock
phase is limited to sketchy accounts compiled during Canyon.
exploratory expeditions into the New Mexico area. His-
torical records treating the Spanish administration of All of these sites are of potentially great significance
.-aiasazi populations and contexts of Spanish settlement in that they can provide much more specific information
within the study area during the Colonization phase are concerning the nature of local adaptive behavior of
equally sketchy. Initially the nearest major parish serving Spanish settlers during the Colonial phase. Archeological
as a center of administrative control in the vicinity of documentation of specific subsistence related activities
the study area was at Santo Domingo Pueblo, and in- engaged in by Spanish homestead households can provideIcuded Cochiti Pueblo as a visita. A resident friar is a realm of information now lacking in the historical
noted at Cochiti Pueblo itself in 1637, and a mission was record. Critical considerations in this regard include the
apparently established at Cochiti by 1667 (Lange 1959: degree to which early Spanish settlers were dependent

9) upon domesticated or nondomesticated food resource
species for subsistence, or upon exchange with local

It thus seems apparent that the population of Cochiti Anasazi populations for food resources. Similarly, much
Pueblo was being administered by the Spanish govern- can be learned about the nature of Spanish technology
ment during the Spanish Colonization phase, but data of tool manufacture, ceramic manufacture and house
concerning the effect that administration had upon the construction which is largely unknown at present.
subsistence related activities of the Cochiti population are Economic and social relations governing the organization
absent. It is not known from historical documentation if of labor, household composition and interaction between
the Spanish administration involved use of Cochiti labor Spanish and Anasazi populations at the local, sub-
for pastoral herding within the study area, or focused regional level are poorly documented in the historical
upon exacting tribute in the form of agricultural food- record, and site locations within the project area dating
stuffs produced by the population, or both. The presence to the Colonial phase can provide such information.
of several large and many small P-V sites within the study
area is not mentioned in the historical literature. This 5. Mexican Phase (A.D. 1821-1846)
fact suggests that the P-V sites within the study area
were either not inhabited during the Colonization phase, Mexico's revolt and independence from the Spanish
or were inhabited by Anasazi populations who were not empire in 1821 marked the beginning of the Mexican

312



111.5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

phase. This short phase is poorly documented in the his- camps and towns owing their existence to timbering
toric record. The effect of Mexican independence upon and mining operations, and seasonally inhabited herding
administrative and economic behavior in New Mexico, camps.
while poorly documented. seems to have resulted in
severing many economic and ecclesiastical ties between The Rio Chiquito drainage served as a major location
the colony and Mexico itself. Many settlers left the of homestead settlement within the study area. Referred
colony for Mexico at the beginning of the phase. New to as La Canada, this community was established during
Mexico became in effect, a land-locked, largely self- the Colonial phase, and was inhabited by fluctuating
sufficient colony until 1846. The Santa Fe Trail was numbers of households engaged in subsistence farming
established in 1820. marking the first economic inter- and herding until the early 20th century. The short-
action between the New Mexico region and the indus- lived town of Bland was established in the early 1890's
trially based United States nation-state. While limited after a gold and silver strike in Bland Canyon. and
trade in wool was engaged in via the Santa Fe Trail, no supported a large population for ca. 10 years of mining
substantial economic relations Were established until the operations.
United States acquired the New Mexico Territory in
1846. No archeological sites have been recorded in either A seasonally inhabited timbering and sawmill camp
the study or project areas which can be assigned defini- ("Boom") was established directly below the mouth of
tively to this phase. White Rock Canyon on the east side of the Rio Grande

between 1907 and 1912. Logs felled by crews in the
Major problem areas in identifying Mexican phase Pajarito Plateau were "boomed" down White Rock

manifestations reside in lack of knowledge concerning Canyon to the camp, manufactured into railroad ties
styles of ceramic manufacture undertaken during the and transported via spur line from the camp to other
phase. and An expectation that little in the way of trade parts of New Mexico and the Southwest for track con-
items would have been circulating within the region. struction. Although the camp itself had been inundated

by the reservoir prior to the initiation of survey, an
6. Territorial Phase (A.D. 1846&1912) extensive midden area situated on the terrace directly

above "Boom" was documented as LA 12434.
The acquisition of New Mexico from Mexico by the

United States in 1846 initiated a series of rapid changes Pastoral herding activities within the study area have
in the structure and organization of adaptive behavior been primarily documented through archeological survey
within the region. U. S. military operations resulted in of the Cochiti Reservoir permanent and flood control
construction of a system of forts around the fringes of pools. This survey recorded 24 proveniences of 21 site
the effective region of Spanish and Anasazi settlement, locations which date to the late 19th or early 20th
and by the 1870's Apachean populations were largely centuries.
relocated within reservation boundaries. This permitted
expansion of Spanish and in-migrating Anglo settlers The majority of these provenience locales were
into many areas of the region which were previously characterized by corrals and/or single room habitation
uninhabitable due to Apacheani raiding activities, structures. Another aspect of this specialized herding

activity is represented by a pumphouse (LA 12453)
An extensive wool trade was established via the Santa constructed on the east side of the river across from

Fe Trail, which combined with market for agricultural Capulin Canyon, and another location (LA 12458)
food resources, hay and domestic livestock provided by across from Bland Canyon which had been leveled into
U. S. military garrisons and government policies of reser- a steep talus slope through blasting and was littered with
vation administration, resulted in an entrepreneurial lengths of 3" diameter pipe similar to that leading
organization of food production and services in many from LA 12453 to the Cerros del Rio Plateau.

sectrs o th regon.It is quite possible that many of the corral, pen and
Trade for industrially manufactured products includ- windbreak structures which comprise the majority of

ing canned goods gradually accelerated along the Santa "undated" site locations within the project area may
Fe Trail during the initial years of the Territorial phase. represent Territorial phase herding activities. One intri-
The introduction of the railroads into the New Mexico guing observation concerning pastoral utilization of theIterritory in the 1880's resulted in massive importation of project area is that only two corrals and two habitation
such goods from eastern industrial centers, and facili- structures can be definitely assigned to a post World
tated large scale timbering, mining and cattle raising War I date through associated artifactual materials.
operations within the territory as well. Bly the end of the because the project is necessarily defined by elevational
19th century, a money based economy was operating contours encompassing land surfaces adjacent to the Rio
within the New Mexico territory which began to replace Grande River, it is clear that the technological capability
the pre-existing barter economy as a means of redistri- to provide dependable water supplies for livestock upon
buting goods and services. Wage labor job opportunities the expansive grazing lands of the Cerros Del Rio Plateau
were provided through mining and timbering operations, did not evolve until after some two hundred years of
and a network of retail store outlets for industrially pro- political and economic attempts to adjudicate access to
duced foodstuffs and technological items provided the a single source of water represented by the Rio Grande
basis for a gradual region wide change in subsistence in White Rock Canyon. Development of drilled wells and
related behavior, constructed tanks resulted in an obvious redefinition of

the effective pastoral environment with respect to this
Although several major sites of human occupation critical resource in ca. A. D. 1920, as monitored from

dating to the Territorial phase exist within the study archeological evidence alone.
area. very few have been documented as archeological
phenomena through previous research. Three distinct The study area thus exhibits archeological resources
land utilization strategies are reflected in Territorial reflecting a full range of adaptive behavior characteristic
phase sites, including homestead settlement, short term of the Territorial phase including homesteading, herding.
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mining, timbering and railroad construction. The project school, folded economically at the turn of the century.
area, as defined by the Cochiti Reservoir permanent and The community of Canada situated along the Rio
flood control pools, reflects only part of this adaptive Chiquito drainage was depopulated more gradually, and
behavior archeologically, in that direct archeological evi- the Canada Grant was ultimately purchased by James
dence of mining activities are not found. Young in the 1920's, who later established a commercial

apple orchard at the upper end of the Rio Chiquito. This
7. New Mexico Statehood Phase (A.D. 1912-present) orchard is still maintained and managed by Mr. and Mrs.

Fred Dixon, and the Dixon homestead in many ways
represents the last remaining site location within the

The Statehood phase is defined by the change in poll- Pajarito Plateau district at which an agricultural and
tical status of articulation of the New Mexico area with pastoral adaptation to the environment is still being
the United States. Site locations within the study area pursued.
exhibiting components dating to this phase have not
been systematica~ly documented through previous Another realm of specialized land and resource utili-
archeological research. This is possibly due in part to a zation of the northern portion of the study area is
previously held bias that "modern" historical remains reflected in recreational behavior. Archeological survey
do not constitute a proper realm of archeological of the Cochiti Reservoir permanent and flood control
research, and possibly due to the fact that processes pools resulted in documentation of 28 proveniences
underlying changes in regional adaptive behavior since within 20 site locations exhibiting Statehood phase com-
1912 have resulted in a set of very specialized and peri- ponents. Of these, 15 were campsites characterized by
pheral strategies of land and resource utilization within fire hearths situated within 10 meters of the river's
many parts of the study area. edge within White Rock Canyon. An additional ten simi.

lar campsites were recorded as isolated occurrences, and
Examples of diversity in specialization of this sort can a variety of isolated beverage cans and bottles were

be illustrated in several ways, most of which have not documented as well within the canyon.
been documented from an explicitly archeological per-
spective for the study area. Timbering, as an economic The construction of Cochiti Dam and associated
enterprise, has continued as a sporadic seasonal pursuit camping and boating facilities can be expected to accele-
throughout the Statehood phase, and has resulted in rate recreational behavior within the northern portion of
substantial road construction within the Pajarito Plateau the study area in future years, and represents another
district, and in construction of a sawmill facility at stage in the changing articulation of human adaptive
Domingo along the Galisteo drainage, behavior and the environment within that portion of the

study area.
Professional anthropological research has constituted

another realm of specialized behavior affecting land and In contrast to the increasingly specialized contexts of
resource utilization within the study area. This research adaptation which characterize human behavior through-
dates from the last few years of the Territorial phase to out the Statehood phase within the central portion of
the present, and is documented by Biella (this volume), the study area, the Rio Grande Valley below White
One major effect of archeological research within the Rock Canyon exhibits three communities which have
study area has been transformation of the land tenure of gradually increased in population since 1912. Two of
a sizeable portion of the Pajarito Plateau from privately these, Cochiti and Santo Domingo, are Pueblo Indian
owned to publicly administered National Monument settlements which have been inhabited by Anasazi popu-
status. Subsequent construction of a visitor center, roads, lations more or less continuously from the 11 th and 14th
trails and prehistoric site stabilization projects within centuries A. D.. respectively. The third community,
Bandelier National Monument has resulted in recreational Pena Blanca, is a largely Hispanic community dating
utilization of large portions of the study area. from the late 18th to early 19th century. The popula-

tions inhabiting these settlements engage, at present, in
The townsites of Los Alamos and White Rock repre- a variety of subsistence-related economic strategies in-

sent similar specialization in land utilization strategies cluding farming, herding and wage labor. The latter
dictated by an expanding industrially based nation-state. strategy is facilitated by an extensive paved road net-
In this case, the need for an "isolated" locus to establish work permitting commuter traffic to either Santa Fe
a goal directed research community resulted in construc- or Albuquerque.
tion of roads, habitation facilities and specialized research
plants within the northern portion of the study area be- STRUCTURAL UNKNOWN SITE LOCATIONS
cause of its marginal location with respect to existing
population centers elsewhere in New Mexico and the Forty-three proveniences from 30 structural site loca-
United States. Once established, the two communities tions were recorded during the intensive surveys which
have since become economically viable population lacked diagnostic artifacts and hence could not be
centers due to their specialized articulation with the definitively assigned to any specific temporal or cultural
greater nation-state. In this sense, both the Los Alamos period. An additional 157 proveniences from 70 site
and White Rock settlements support resident populations locations were tentatively assigned to either Anasazi
through their exchange of research services for food and (?) or Historic (?) based upon architectural similarity to
technological resources, much like the economic relation- dated Anasazi or Historic sites, respectively. Together
ship of the smaller resident population of personnel these site locations constitute a class of phenomena in
administering Bandelier National Monument. the project area whose potential significance is severely

restricted in absence of temporal control. Future testing
Other population centers within the northern portion or limited excavations have the potential of producing

of the study area were largely abandoned shortly after datable artifactua debris. It is anticipated that these
the beginning of the Statehood phase. The mining town site locations will reflect limited use areas which are not
of Bland, which at its height of population during the obscured by multiple occupation sequences which result
1890's boasted 21 saloons, two newspapers and a public in larger surficial artifactual samples and hence datable

314



111.5 SIGNIFICANCE OF CULTURAL RESOURCES IN COCHITI RESERVOIR

0/1S Tr/5U7710N of UNKNOWN COMPONEA/rS
L"a ALkioa

-%-

.do~.

N. *.-..... ~ '%AI%%

.4 . .:9

NN

maximum flood control:
Pool of Coctilti Reservoir

miles -

*archeological site

km. .

FIG. 11.5.11 Distribution of Unknown Period Components in Cochiti Reservoir and the Cochiti Study Area

315



J.V. BIELLA and R.C. CHAPMAN

site locations. Thus these structural u~nknown sites have the role(s) of short-term, seasonal site locations in under-
the potential to provide a sensitive monitor for change standing aspects of human adaptive systems in the Middle
in adaptation within the reservoir. Rio Grande which have generally been overlooked in

previous archeological research in the area. Further, the
SUMMARY OF SIGNIFICANCE OF CULTURAL fact that many of the sites appear to represent single

RESOURCES IN COCHITI RESERVOIR component occupations should facilitate the isolation of
different activities conducted at the sites and thus

Three hundred twenty-ive sites were located on the permit a more thorough examination of the processes
surveys of Cochiti Reservoir. Of these 102 were located underlying change in human adaptive behavior in the
in the permanent pool resulting in a site density of 32.6i project area.
sires per square mile; and 223 were located in the flood
control pool. resulting in a density of 17.3 per square Although none of the cultural resources documented
mile. An additional 46 isolated occurrences were docu- during the surveys were formally nominated to the
mented as well. The cultural resources recorded during National Register of Historic Places, they nevertheless
the Cochiti Reservoir surveys thus reflect a relatively have the potential to provide scientifically significant
intensive human utilization of the area, especially White information about human adaptation in the Middle Rio
Rock Canyon. Only three vegetative communities within Grande. In particular, these cultural resources will permit
one ecological life zone, Upper Sonoran, were defined isolation of variability among the kinds of seasonal.
for the project area: and although a number of small short-term subsistence related activities engaged in at site
habitats or ecological niches have been suggested for locations within a restricted ecological context. They
White Rock Canyon in particular (U.S. .Army Engineers will further provide much information about the nature
19 74:11-25). no clear patterns in the distribution of sites of logistical strategies through which those activities were
or clasws of sites in the reservoir could be discerned eco- articulated into different regional systems of adaptive
logically, behavior at different times in the past.

The majority of sites located in the project area, re- These kinds of information are especially critical in
gardless of temporal period, are small procurement and understanding processes underlying change through time
production locales. Although the specific structure of in adaptive systems, and constitute an entire realm of
the sites (open camp sites vs. field houses vs. corrals) and cultural variability within the Middle Rio Grande region
the character of the articulation of these sites with their which is unknown at present. While previous research
respective adaptive systems differ, a patterning of short- has focused primarily upon large, permanent settlements,
term occupation and apparent seasonality emerges. Only little attention has been directed toward understanding
a few sites, notably LA 5014, 9138, 12161, 12511 and the dynamics of regional strategies of settlement, land
124579 suggest a longer, perhaps year-round occupation, and resource utilization through time. Analysis of sire
This overall similarity in the human utilization of the locations such as those characteristic of the Cochiti
project area is distinct from the character of adaptation Reservoir would thus provide a significant contribution
suggested by previous research in the other districts in to Middle Rio Grande archeology through focusing upon
the study area. As such, the cultural resources in the the nature of short-term, seasonal subsistence related
reservoir offer unusual research potential for examnining activities and their systemic context.
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